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ABSTRACT
A s tu d y  was u n d e r t a k e n  to  d e t e r m i n e  why DDT r e s i d u e  l e v e l s  
i n  m i l k  p ro d u ced  on d a i r i e s  i n  N o r t h e a s t  L o u i s i a n a  was much h i g h e r  
t h a n  from d a i r i e s  i n  o t h e r  a r e a s  o f  L o u i s i a n a .  The i n t e n s i v e  
a g r i c u l t u r a l  p r a c t i c e s  and i n t e r r e l a t i o n s h i p  of  d a i r i e s  and c o t t o n  
fa rm s  i n  t h i s  a r e a  were  t h o u g h t  t o  c o n t r i b u t e  to  t h e  c o n t a m i n a t i o n  
of  m i l k  •
A r e l a t i o n s h i p  e x p r e s s e d  a s  a  t ime/DDT-milk  r e s i d u e  e f f e c t  
due to t h e  s e a s o n a l  a p p l i c a t i o n  o f  DDT on c o t t o n  was exam ined .  The 
r e l a t i o n s h i p  be tw ee n  m i l k  c o n t a m in a te d  w i th  DDT and f e e d  i n g r e d i e n t s  
c o n t a m in a te d  w i t h  DDT was a l s o  i n v e s t i g a t e d .
f o u r  d a i r i e s  were s e l e c t e d  f o r  s t u d y .  Herd m i lk  samples  from 
t h e s e  f o u r  d a i r i e s  r e v e a l e d  t h a t  a l l  had DDT p r e s e n t  i n  m i lk ,  
r a n g i n g  from 1 . 6 0  p a r t s  p e r  m i l l i o n  to  a p p r o x i m a t e l y  6 .0 0  p a r t s  per  ■ 
m i l l i o n  ( f a t  b a s i s ) .  A l l  d a i r i e s  i n v e s t i g a t e d  p r a c t i c e  a c o m b in a t i o n  
o f  d ry  l o t  and p a s t u r e  f e e d i n g .
A p o s i t i v e  c o r r e l a t i o n  be tw een  th e  s e a s o n a l  u s e  of  DDT on 
c o t t o n  and maximum l e v e l s  of  DDT i n  herd  m i l k  of  each  d a i r y  was 
found .  Based on a c o r r e c t e d  mean r e s i d u e  v a l u e  f o r  a tw e lve -m onth  
p e r i o d ,  th e  r a n g e  i n  t o t a l  DDT r e s i d u e s  i n  m i l k  from th e  f o u r  d a i r i e s  
s t u d i e d  was as  f o l l o w s :  D a i r y  A from 1 .3 8  i n  May t o  5 .5 4  p a r t s  p e r
m i l l i o n  ( f a t  b a s i s )  i n  S ep tem ber ;  D a i ry  B from 0 .81  i n  May t o  3 .77  p a r t s  
p e r  m i l l i o n  i n  November; D a i ry  C from 1 .4 5  i n  Ju n e  to  9 .9 0  p a r t s  p e r  
m i l l i o n  in O c to b e r ;  and D a i ry  D from 0 .3 9  i n  J u n e  to  a maximum of
2 .4 2  p a r ts  p er  m i l l io n  in  A ugust.
R esid u e a n a ly se s  o f  fe e d  in g r e d ie n ts  r e v e a le d  hay, s i l a g e  and 
p a s tu r e  g ra ss  to  be h ig h ly  contam inated  w ith  DDT co n s id ered  a 
r e s u lt  o f d r i f t  o f  DDT a p p lie d  to  a d ja cen t c o tto n  f i e l d s .  T o ta l DDT 
r e s id u e s  in  hay fed  to  producing an im als ranged from 0 .1 7  to  a 
maximum o f 2 8 .6 7  p a r ts  p er  m i l l io n  on D airy  C. The average  
c o n c e n tr a t io n  o f  DDT in  hay fe d  to  d a iry  an im als on D airy C during  
th e course o f  t h i s  stu d y  was 5 .2 4  p a r ts  p er m i l l io n .
T o ta l DDT r e s id u e s  in  s i l a g e  fed  as p a r t o f  the d a iry  r a t io n  
on D airy C throughout th e  cou rse  o f  t h i s  stu d y  ranged from 0 .0 3  
to  6 .5 0  p a r ts  p er  m i l l io n .  The average c o n c e n tr a tio n  o f  DDT in  a l l  
s i l a g e  fed  as p a r t  o f  th e  d a iry  r a t io n  on t h is  d a iry  d u rin g  t h is  
study  show th a t  in t e r r e la t e d  farm ing a c t i v i t i e s  such as d a ir y in g  
and c o tto n  p ro d u ctio n  cannot be p r a c t ic e d  w ith o u t th e  o ccu rren ce  o f  
i l l e g a l l y  e x c e s s iv e  r e s id u e s  in  th e m ilk  produced i f  c h lo r in a te d  
hydrocarbon i n s e c t i c i d e s  such  as DDT are used fo r  c o tto n  in s e c t  
c o n tr o l .  Where p a s tu r e s ,  fo ra g e  crops and s i l a g e  crops fo r  d a iry  
and b e e f  c a t t l e  fe e d  are grown in  c lo s e  p ro x im ity  to  a rea s  p la n te d  
to c o t to n , in a d v e r te n t  co n tam in ation  o f  m ilk  and meat cannot be 
avo id ed  b eca u se  o f  th e con ta m in a tio n  by d r i f t  o f  th e se  i n s e c t i c i d e s  
on to  th e  c r o p s .
INTRODUCTION
DDT, a c h lo r in a te d  hydrocarbon i n s e c t i c i d e ,  has been found in  
m ilk  as a r e s id u e . The so u r c e s  are: 1) d ir e c t  a p p lic a t io n  to  the
a n im al, 2) in a d v e r te n t  con ta m in a tio n  as a r e s u l t  o f  d r i f t  an d /or  
3) feed  co n ta m in a tio n .
Source number 1 i s  m inim al s in c e  th e r e  are no r e g is t e r e d  u ses  
fo r  DDT on d a iry  a n im a ls . S ou rces 2 and 3 may be s e r io u s .  S in ce  
so u r c e s  2 and 3 may p r e se n t  s e r io u s  r e s id u e  problem s in  m ilk  th e  
Food and Drug A d m in is tr a tio n  has e s t a b l is h e d  a to le r a n c e  o f  0 .0 5  
p a r ts  p er  m i l l io n  on w hole m ilk  o r  1 .2 5  p a r ts  p er  m i l l io n  on f a t  
b a s i s .
R esid u es o f  c h lo r in a te d  hydrocarbon i n s e c t i c i d e s  in  m ilk , eg g s  
and m eat p ro d u cts  can be c o n c e n tr a te d  to  i l l e g a l l y  h ig h  l e v e l s  as  
a r e s u l t  o f  the co n ta m in a tio n  o f fe e d  by m inute amounts o f  the  
i n s e c t i c i d e  as w e l l  as from o th e r  s o u r c e s .  Cause o f  con tam in ation  
o f  m ilk  w ith  d ie ld r in  above th e a d m in is tr a t iv e  g u id e l in e  to le r a n c e  
o f  0 .3  p a r ts  per m i l l io n  as a r e s u l t  o f  fe e d  co n tam in ation  was 
tra ced  to  th e  r e -u s e  o f  b u rlap  sa ck s  used to  sack  d a iry  fe e d . These  
sa ck s had p r e v io u s ly  been used fo r  seed  r i c e  tr e a te d  w ith  the  
i n s e c t i c i d e  a ld r in  (Im pson, e t  a l . , 1 9 7 0 ).
1
2R e su lts  o f  a p e s t i c i d e  r e s id u e  m o n ito r in g  program conducted  
by th e  D airy  In d u stry  th rou gh out L o u is ia n a  in  1968 and 1969 r e v e a le d  
DDT l e v e l s  in  m ilk  to  be approach ing th e  to le r a n c e  l e v e l  in  c e r ta in  
a rea s  o f  th e  s t a t e .  T h is s tu d y  was i n i t i a t e d  to  id e n t i f y  so u r c e s  o f  
DDT r e s id u e s  in  herd  m ilk  in  N o r th ea st L o u is ia n a  and to  d ev e lo p  
recom m endations f o r  i n s e c t i c i d e  u se  p a t te r n s  on c o t to n  th a t  would  
reduce a n d /o r  e l im in a te  th e  o ccu rren ce  o f  i l l e g a l  r e s id u e s  in  m ilk  
and red  m eat.
DDT as one component o f  an i n s e c t i c i d e  m ixtu re h as been
recommended fo r  c o n tr o l  o f  c e r t a in  c o t to n  i n s e c t s  in  L o u is ia n a  fo r
more than 20 y e a r s .  D uring t h i s  p e r io d  th e  norm al c o t to n  in s e c t
c o n tr o l  program h as u s u a l ly  begun n o t  l a t e r  than m id -J u ly  and o f t e n  as
e a r ly  as th e  f i r s t  o f  Ju n e. R eg u la r ly  sch ed u led  a p p lic a t io n s  have
been made a t  5 to  7 day in t e r v a l s  u s u a l ly  u n t i l  m id-Septem ber. Such
a sc h e d u le  h as in v o lv e d  12 to  15 a p p l ic a t io n s  p er se a so n  in  m ost
a r e a s . Each a p p l ic a t io n  has u s u a l ly  in c lu d e d  DDT a t  th e  r a te  o f  one
pound a c t iv e  in g r e d ie n t  p er  a cre  fo r  a t o t a l  o f  12 to  15 pounds o f
DDT p er  a c r e  p er  s e a s o n . C otton  grow ers in  th e a rea  ch osen  f o r  t h i s
stu d y  have adopted  and used  t h i s  method o f  c o n tr o l o f  c o t to n  p e s t s
a /f o r  more than  15 y e a r s .—
—^ Use o f  DDT on c o t to n  was c a n c e l le d  a s  o f  December 3 1 , 1972 . 
C o n so lid a ted  DDT H earin gs O pin ion  and Order o f  th e  A d m in is tr a to r ,  
W illiam  D. R u ck e lsh a u s, E .P .A . F ed er a l R e g is te r  D oc. 7 2 -1 0 3 4 0 , 
J u ly  6 , 1972 .
REVIEW OF LITERATURE
DDT and I t s  P r e s e n c e  i n  t h e  Env i ronm en t
DDT ( D i c h l o r o - d i p h e n y l - t r i c h l o r o e t h a n e ) ,  a  c h l o r i n a t e d  h y d r o c a r b o n  
i n s e c t i c i d e  h a s  b e e n  u s e d  e x t e n s i v e l y  i n  t h e  U n i t e d  S t a t e s  f o r  n e a r l y  
tw en ty  y e a r s .  A s t a n d a r d  f o r m u l a t i o n  o f  com merc ia l  DDT i s  made up of  
a p p r o x i m a t e l y  80 p e r  c e n t  p , p ’ -DDT and  20 p e r  c e n t  o ,p ' -D D T.  Between 
1949 and 1964,  a p p r o x i m a t e l y  974 m i l l i o n  pounds  o f  DDT were  u sed  i n  
t h e  U n i t e d  S t a t e s  (U .S .  D ep t ,  o f  A g r i c u l t u r e ,  1 965 ) .  Use i n  t h e  
U n i t e d  S t a t e s  d e c l i n e d  t o  a b o u t  30 m i l l i o n  pounds  i n  1968 and 1969.  
E s t i m a t e s  f o r  u s e  o f  DDT i n  1970 and 1971 i n  t h e  U n i t e d  S t a t e s  
i n d i c a t e d  a f u r t h e r  d e c l i n e  ( H i l t o n ,  1971) .
I t  i s  g e n e r a l l y  r e c o g n i z e d  t h a t  DDT and i t s  m e t a b o l i t e s  have 
s p r e a d  from s i t e s  o f  p r o d u c t i o n  and a p p l i c a t i o n  t h r o u g h o u t  t h e  g l o b a l  
b i o s p h e r e .  Movement may be  a c c o m p l i sh e d  by a t m o s p h e r i c  t r a n s p o r t ,  
s u r f a c e  r u n o f f  i n  d r a i n a g e  w a t e r ,  r e - s u s p e n s i o n  from s e d i m e n t s ,  co ­
d i s t i l l a t i o n  w i t h  w a t e r ,  and b i o l o g i c a l  m a g n i f i c a t i o n  i n  food c h a i n s  
( H i l t o n ,  1 9 7 1 ) .
P rob lem s  c r e a t e d  by r e s i d u e s  o f  DDT and  i t s  m e t a b o l i t e s  as  w e l l  
a s  o t h e r  p e s t i c i d e s  i n  raw a g r i c u l t u r a l  com m od i t ie s  s u c h  a s  m e a t ,  
m i lk  and e g g s ,  p a r t i c u l a r l y  i n  a r e a s  o f  d i v e r s e  f a rm in g  a c t i v i t y ,  
p o s e  p o t e n t i a l l y  s e r i o u s  t h r e a t s  t o  t h e  economic  s u c c e s s  o f  the  
a g r i c u l t u r a l  e n t e r p r i s e .  Milk  h a s  l o n g  b e e n  r e g a r d e d  as  a  " s p e c i a l
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food"  s i n c e  i t  i s  r e g u l a r l y  f e d  to  i n f a n t s ,  s i c k  p e r s o n s ,  and th e  
aged .  U n t i l  a  t o l e r a n c e  f o r  DDT was e s t a b l i s h e d  no a d d i t i v e s  e x c e p t  
V i ta m in  D were  p e r m i s s i b l e .  P r i o r  t o  t h i s  t im e  th e  t o l e r a n c e  f o r  
DDT i n  m i l k  was z e r o  (Sobelm an,  1 970 ) .
P e s t i c i d e  R e s id u e s  i n  D a i ry  P r o d u c t s
I t  has long b e e n  r e c o g n i z e d  t h a t  r e s i d u e s  of  the  c h l o r i n a t e d  
h y d r o c a r b o n s  can b e  d e t e c t e d  i n  m i l k .  The f i r s t  r e c o r d e d  o b s e r v a t i o n  
o f  DDT i n  m i lk  and body f a t  was r e p o r t e d  by Woodard and O fner  ( 1 9 4 5 ) ,  
who th r o u g h  the  u s e  o f  t h e  s p e c i f i c  c o l o r i m e t r i c  method o f  S c h e c h t e r  
and H a l l e r  ( 1 9 4 7 ) ,  i d e n t i f i e d  DDT i n  t h e  m i lk  of  l a c t a t i n g  dogs .
I t  was e x p e c t e d  t h a t  DDT would  be e x c r e t e d  i n  m i l k  from d a i r y  
a n i m a l s .  Cows c o u ld  become c o n t a m i n a t e d  from t r e a t m e n t  w i t h  DDT o r  
from c o n t a m i n a t e d  f eed  s i n c e  a f r a c t i o n  o f  t h e  DDT i n g e s t e d  a n d / o r  
a b s o r b e d  i s  s e l e c t i v e l y  d e p o s i t e d  i n  t h e  f a t t y  t i s s u e s  and e x c r e t e d  
in  m i l k .  A l f a l f a  hay a v e r a g i n g  1 0 .7 7  p a r t s  p e r  m i l l i o n  DDT was 
f ed  t o  a cow f o r  two months  b e g i n n i n g  August  8 t h .  The cow 
f r e s h e n e d  August  3 1 s t .  R e s u l t s  o f  a n a l y s i s  o f  whole m i l k  from t h e  
cow on S ep te m ber  3 rd  showed a r e s i d u e  l e v e l  o f  0 .2 2  p a r t s  p e r  m i l l i o n .  
The DDT r e s i d u e  l e v e l  peaked  on S ep tem ber  2 5 th  a t  0 . 9 2  p a r t s  
p e r  m i l l i o n .  R e s u l t s  o f  f e c a l  a n a l y s e s  done on August  12 
and August  30 d id  n o t  show any DDT r e s i d u e .  A s i m i l a r  a n a l y s i s  made 
S ep te m b er  30 i n d i c a t e d  0 . 0 4  p a r t s  p e r  m i l l i o n  DDT i n  t h e  m i l k  o f  a 
d a i r y  a n i m a l  f e d  a l f a l f a  c o n t a m i n a t e d  w i t h  DDT (Schw ard t  e t  a l . , 1 947 ) .
5D airy cows were fed  a l f a l f a  hay tr e a te d  ten  days p r io r  to  
c u t t in g  w ith  0 .2 5  pounds a c tu a l  DDT per a c r e . The hay c o n ta in ed  7 
to  8 p a r ts  per m i l l io n  DDT. T his hay was fe d  fo r  th r e e  months as 
p a rt o f  t h e i r  d a i ly  d i e t .  A fte r  th r e e  months DDT r e s id u e s  in  w hole  
m ilk  from th e s e  cows w ere 2 .3  to  3 .0  p a r ts  p er  m i l l io n .  B u tter  from  
the same m ilk  c o n ta in ed  65 p a r ts  p er  m i l l io n  DDT (Sm ith e t  a l . , 1 9 4 8 ) .
S im ila r  r e s id u e s  in  m ilk  were n o ted  by Shepherd and h is  co ­
w orkers (1949) where a l f a l f a  was tr e a te d  w ith  2 .4  pounds a c tu a l  DDT
per a cre  a s  an a e r o s o l  sp ray  and fe d  to  cows a t  a r a te  o f  one pound
o f  hay per day p er  100 pounds o f  body w e ig h t . R esid u es o f  DDT in  
m ilk  w ere m easured up to  1 0 .1  m icrogram s o f  DDT per gram or 2 5 9 .1  
m icrogram s p er  gram o f  b u t t e r f a t .  R esid u es p e r s i s t e d  fo r  160-170  
days fo l lo w in g  fe e d in g  (Shepherd e t  a l .  , 1 9 4 9 ) .
They a l s o  f e d  a l f a l f a  t r e a t e d  w i t h  0 .6  pounds a c t u a l  DDT p e r
a c r e  a t  a  r a t e  o f  1 .5  pounds  p e r  100 pounds  body w e i g h t .  The m i lk
c o n t a i n e d  0 .9  m icro g ram s  o f  DDT p e r  gram and r e s i d u e s  w e re  d e t e c t e d  
f o r  30-40  days  f o l l o w i n g  f e e d i n g .  I n  b o t h  f e e d i n g  t r i a l s ,  DDT f i r s t  
a p p e a r e d  i n  t h e  m i l k  a f t e r  a few days  o f  f e e d i n g .  R e s id u e s  o f  DDT 
i n  m i l k  w ere  d e t e r m i n e d  by t h e  c o l o r i m e t r i c  method o f  S c h e c t e r  and 
H a l l e r  (1 9 4 7 ) . R e s id u e s  o f  DDT i n  t h e  hay  w ere  b a s e d  on t o t a l  
o r g a n i c  c h l o r i n e ,  a c c o r d i n g  t o  th e  p r o c e d u r e  o f  C a r t e r  and Hubanks 
(1 9 4 6 ) .
6H enderson  (J965)  i n  a r ev ie w  o f  i n s e r L  i c  i.<le r e s i d u e s  i n  mi.ll; 
r e p o r t e d  v e r y  l i t t l e  c o n c e rn  by t h e  d a i r y  i n d u s t r y  p r i o r  to  1959.  
R o u t in e  a n a l y s e s  o f  m i l k  sam p les  c o l l e c t e d  p r i o r  t o  1965 by th e  
Food and Drug A d m i n i s t r a t i o n  showed t h a t  c o n t a m i n a t i o n  w i t h  
p e s t i c i d e  r e s i d u e s  was r a t h e r  w i d e s p r e a d .  P r o c e d u r e s  u s e d  to  
c o n f i r m  t h e s e  r e s i d u e s  were  b a s e d  on t h e  t o t a l  o r g a n i c  c h l o r i d e  
t e s t ,  t h e  c o l o r i m e t r i c  t e s t  o f  t h e  A s s o c i a t i o n  o f  O f f i c i a l  
A g r i c u l t u r a l  C h em is t s  ( S c h e c h t e r  and H a l l e r ,  1 9 4 7 ) ,  o r  t h e  h o u s e f l y -  
b i o a s s a y  method (Dewey, 1958) .
The p a p e r  c h r o m a t o g r a p h i c  t e s t ,  a new t e c h n i q u e  d e v e lo p e d  by 
the  Food and Drug A d m i n i s t r a t i o n  t o  d e t e c t  p e s t i c i d e  r e s i d u e s  was 
u s e d  t o  i d e n t i f y  r e s i d u e s  i n  m i l k  c o l l e c t e d  i n  1955 on a c o u n t ry w id e  
b a s i s  ( C l i f f o r d ,  1 9 5 7 ) .  P e s t i c i d e s  found were DDT, DDD, DDE, l i n d a n e ,  
BHC and m e t h o x y c h l o r .
A second  s u r v e y  was c o n d u c te d  i n  1958 ( C l i f f o r d  e t  a l . , 1959) 
t h a t  c o n s i s t e d  o f  9 36 raw m i l k  s a m p le s  r e p r e s e n t i n g  48 d a i r i e s  in  
f i f t e e n  m e t r o p o l i t a n  a r e a s  from a l l  s e c t i o n s  o f  t h e  U n i t e d  S t a t e s .  
T h i r t y - t h r e e  p e r  c e n t  o f  t h e s e  s a m p le s  c o n t a i n e d  p e s t i c i d e  r e s i d u e s  
compared to  62 p e r  c e n t  i n  t h e  1955 s u r v e y .  Based on r e s u l t s  o f  
t h e s e  s u r v e y s ,  i t  was e v i d e n t  t o  t h e  Food and Drug A d m i n i s t r a t i o n  
t h a t  p e s t i c i d e  r e s i d u e s  i n  m i lk  were  n o t  a t  z e r o  o r  non -de te c tab . I . e  
l e v e l s .
7S e i z u r e  ol b u l t e r  and e v a p o r a t e d  m i lk  s h ip m e n t s  c o n s ig n e d  to  
HawaLi i n  l a t e  1959 and e a r l y  1960 prompted  im m ed ia te  a c t i o n  by th e  
d a i r y  i n d u s t r y .  DDT and i t s  a n a l o g u e s  w e re  found  i n  t h e  e v a p o r a t e d  
m i lk  a t  a p p r o x i m a t e l y  0 . 2  p a r t s  p e r  m i l l i o n  on a f l u i d  m i l k  b a s i s  
as  d e t e r m i n e d  by t h e  c o l o r i m e t r i c  t e s t  p r o c e d u r e .  C o n c u r r e n t  w i th  
t h i s ,  t h e  M i l l ' s  p a p e r  c h r o m a t o g r a p h i c  t e s t  was d e v e l o p e d  by th e  
Food and Drug A d m i n i s t r a t i o n .  Use o f  t h i s  method p r o v i d e d  a 
s e n s i t i v e  q u a l i t a t i v e  and s e m i - q u a n t i t a t i v e  t e s t  p r o c e d u r e  f o r  
r a p i d  s c r e e n i n g  o f  m i l k  s u p p l i e s  t o  d e t e r m i n e  p e s t i c i d e  r e s i d u e s  
(H ende r son ,  1 9 6 5 ) .
R e a c t i o n  by t h e  d a i r y  i n d u s t r y  t o  t h e  o b v i o u s  f a c t  t h a t  t h e  
Food and Drug A d m i n i s t r a t i o n  r e g a r d e d  t h e  p ro b le m  a s  s e r i o u s  was 
s w i f t .  I n  t h e  s u b s e q u e n t  2 - y e a r  p e r i o d  ( 1 9 6 1 - 1 9 6 2 ) ,  3 1 ,548  sam p le s  
o f  m i lk  and d a i r y  p r o d u c t s  were  a n a l y z e d  and t h e  r e s u l t s  were 
r e p o r t e d  t o  the  T e c h n i c a l  A d v i s o r y  Committee o f  t h e  D a i r y  I n d u s t r y  
Committee (H ende rson ,  1 9 6 5 ) .  The r e p o r t  i n d i c a t e d  a g g r e g a t e  r e s i d u e s  
o f  DDT, DDE, DDD and m e t h o x y c h l o r , i n  most  i n s t a n c e s ,  were w e l l  
be low 0 . 1  p a r t s  p e r  m i l l i o n  on t h e  b a s i s  o f  w ho le  m i l k ,  o r  2 .5  p a r t s  
p e r  m i l l i o n  on t h e  b a s i s  o f  f a t .
Duggan (1967) r e p o r t e d  r e s u l t s  o f  a n a l y s e s  o f  12 ,836  
o b j e c t i v e  s am ple s  o f  m i lk  and d a i r y  p r o d u c t s  examined  by t h e  U n i t e d  
S t a t e s  Food and Drug A d m i n i s t r a t i o n .  Samples  r e p r e s e n t e d  dom e s t ic  
and im p o r t e d  Lots d u r i n g  t h e  p e r i o d  J u l y  1,  1963 t h r o u g h  June  30 ,  1966-
8l)I)T, DDK, TDE, d i o l d r i n ,  h e p t a c h l o r  o x p o x id e ,  I511C, l i n d a n e ,  a l d r i n ,  
h e p t a c h l o r  and m e t h o x y c h lo r  a c c o u n t e d  f o r  9 9 . 3  p e r  c e n t  o f  th e  
p e s t i c i d e  r e s i d u e s .  The a v e r a g e  l e v e l  f o r  DDT and i t s  a n a l o g u e s  
was 0 .1 3 4  p a r t s  p e r  m i l l i o n  on a f a t  b a s i s .  R e s i d u e s  were  found 
i n  7 ,3 4 6  (57%) o f  t h e  t o t a l  s am p le s  exam ined .  More t h a n  one 
p e s t i c i d e  c h e m i c a l  was found  i n  5 ,1 5 4  s a m p l e s .
The i n t r o d u c t i o n  and g e n e r a l  u s e  o f  g a s  c h ro m a to g ra p h y  in  1964 
made p o s s i b l e  t h e  d e t e c t i o n  and m easurem en t  o f  s e v e r a l  d i f f e r e n t  
p e s t i c i d e s  and t h e  q u a n t i t i e s  o f  e a c h  i n  t h e  p a r t s  p e r  b i l l i o n  
r a n g e .  By t h i s  t i m e  p u b l i c  c o n c e r n  had become i n c r e a s i n g l y  a p p a r e n t  
toward t h e  u s e  o f  p e s t i c i d e s  and t h e i r  p o s s i b l e  h a r m f u l  e f f e c t s .
D ata  soon became a v a i l a b l e  w h ich  i n d i c a t e d  t h e  r e s i d u e  p rob lem  t o  
be  more s e r i o u s  t h a n  had b een  p r e v i o u s l y  t h o u g h t .
Epps e t  a l  . (1967)  r e p o r t e d  on a p r e l i m i n a r y  m o n i t o r i n g  s t u d y  
i n  L o u i s i a n a .  DDT and i t s  a n a l o g u e s  were  t h e  most  common r e s i d u e s  
fo u n d .  The h i g h e s t  r e s i d u e  r e p o r t e d  i n  m i l k  was 3 .3 7  p a r t s  p e r  
m i l l  i o n .
9In r e s p o n s e  lo  a p e t i t i o n  s u b m i t t e d  t o  t h e  Food and Drug 
A d m i n i s t r a t i o n  by th e  C a l i f o r n i a  D epar tm en t  o f  A g r i c u l t u r e ,  a 
t o l e r a n c e  f o r  DDT, DDD and  DDE was e s t a b l i s h e d  and p u b l i s h e d  i n  
t h e  F e d e r a l  R e g i s t e r  o f  March 15 ,  1967 .  A t o l e r a n c e  of  0 . 0 5  p a r t s  
p e r  m i l l i o n  was e s t a b l i s h e d  f o r  e a c h  o r  any c o m b in a t i o n  o f  DDT,
DDD and DDE i n  m a n u f a c t u r e d  d a i r y  p r o d u c t s  and m i l k ,  and 1 .25  
p a r t s  p e r  m i l l i o n  on t h e  m i l k  f a t  b a s i s  ( F e d e r a l  R e g i s t e r ,  1967) .
R e s i d u e s  i n  M a r k e t a b l e  Food
In  a r e p o r t  on r e g u l a t i o n  o f  p e s t i c i d e s  i n  t h e  U n i t e d  S t a t e s ,  
(U .S .D .A.  and  U. S. H .E . W . , 1968) t h e  f o l l o w i n g  c o n c l u s i o n s  were 
drawn:
" 1 .  S m a l l  amounts o f  c h l o r i n a t e d  o r g a n i c  and o rg a n o p h o s p h o ru s  
p e s t i c i d e  c h e m i c a l s  a r e  commonly p r e s e n t  i n  foods  a s  s h i p p e d  i n  
i n t e r s t a t e  and i n t e r n a t i o n a l  commerce.  Even s m a l l e r  amounts of  t h e s e  
c h e m i c a l s  a r e  found i n  food  when r e a d y  t o  e a t .  H e r b i c i d e s  and 
c a rb a m a te  t y p e  p e s t i c i d e s  a r e  found  i n f r e q u e n t l y  i n  t h e  t o t a l  d i e t  
s am p les  and c a n n o t  be r e c o g n i z e d  as  a  common component o f  t h e  d i e t a r y  
i n t a k e  of  p e s t i c i d e  c h e m i c a l s .
2.  The c u r r e n t  d i e t a r y  i n t a k e  of  p e s t i c i d e  c h e m i c a l s  i n  t h e  
U n i t e d  S t a t e s  i s  be low s a f e  l e v e l s  e s t a b l i s h e d  by th e  U n i t e d  S t a t e s  
and i n t e r n a t i o n a l  a u t h o r i t i e s .
3. The c u r r e n t  l e g a l l y  s a n c t i o n e d  t o l e r a n c e s  a r e  s u b s t a n t i a l l y  
h i g h e r  t h a n  th e  a v e r a g e  am ounts  a c t u a l l y  found i n  fo o d s  and f o r  a 
v a s t  m a j o r i t y  o f  t h e  i n d i v i d u a l  l o t s  where  r e s i d u e s  a r e  a c t u a l l y  
p r e s e n t .  The p r o p o r t i o n  o f  f ood  c o n t a i n i n g  r e s i d u e s  a t  o r  above t h e
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t o l e r a n c e  leve l ,  i s  e x c e e d i n g l y  s m a l l .
4.  Many u n s a n c t i o n e d  r e s i d u e s  a r e  found i n  f o o d s ,  more as a 
r e s u l t  of e n v i r o n m e n t a l  f a c t o r s  t h a n  from m i s u s e .  The l a c k  of  a 
l e g a l  s a n c t i o n ,  o r  a p p r o v a l  f o r  r e s i d u e s  i n  o r  on food  does  n o t  
i n s u r e  t h a t  foods  w i l l  r e m a i n  f r e e  from su ch  r e s i d u e s .  Some o f  t h e s e  
a r e  b e i n g  found  t h r o u g h  t h e  u s e  o f  improved and more s e n s i t i v e  
a n a l y t i c a l  p r o c e d u r e s .  Improved methods  a r e  employed i n  t h e  p rogram s  
as  soon  as  th e y  a r e  a v a i l a b l e .
5.  The t o l e r a n c e  and c o n t r o l  s y s t e m  employed by t h e  U n i t e d  
S t a t e s  has  b e e n  s u c c e s s f u l  i n  m a i n t a i n i n g  a food s u p p l y  w i t h i n  
e s t a b l i s h e d  and s a f e  l i m i t s  o f  p e s t i c i d e  c h e m i c a l s  needed  i n  th e  
p r o d u c t i o n  o f  fo o d  and f i b e r . "
The r e p o r t  a l s o  s t a t e d ,  " I t  i s  n o te w o r th y  t h a t  t h e  c o m b in a t i o n  
o f  foods  i n  m e a t ,  f i s h ,  p o u l t r y  and d a i r y  p r o d u c t s  a c c o u n t  f o r  
o v e r  h a l f  o f  t h e  i n t a k e  o f  c h l o r i n a t e d  o r g a n i c  p e s t i c i d e .  Thera  
a r e  few r e g i s t e r e d  u s e s  o f  p e s t i c i d e  c h e m i c a l s  known to  r e s u l t  i n  
r e s i d u e s  i n  m e a t  and p o u l t r y .  No r e g i s t r a t i o n s  have  b e e n  g r a n t e d  which 
a r e  c a l c u l a t e d  t o  r e s u l t  i n  r e s i d u e s  i n  m i l k .  T h e r e f o r e  t h e r e  a r e  
e n v i r o n m e n t a l  f a c t o r s  c o n t r i b u t i n g  u n a v o i d a b l e  r e s i d u e s  i n  t h e s e  
c o m m o d i t i e s . "
Duggan e t  a l .  (1971) r e p o r t e d  on p e s t i c i d e  r e s i d u e  l e v e l s  i n  
foods  i n  t h e  U n i ted  S t a t e s  b e tw e e n  J u l y  1,  1963 and J u n e  30 ,  1969.
Seven c h l o r i n a t e d  o r g a n i c  p e s t i c i d e s  were commonly found i n  m i lk  f a t  
in  a d d i t i o n  t o  t h e  DDT compounds.  Im p o r t e d  d a i r y  p r o d u c t s  c o n t a i n e d
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t h e  same p e s t i c i d e  c h e m i c a l s  a s  d o m e s t i c  p r o d u c t s .  The d a t a  
i n d i c a t e d  t h a t  t h e r e  have n o t  b e e n  s i g n i f i c a n t  i n c r e a s e s  i n  t h e  
i n c i d e n c e  o r  l e v e l  of  c h l o r i n a t e d  o r g a n i c  p e s t i c i d e  c h e m i c a l s  i n  
f l u i d  m i l k  o r  d a i r y  p r o d u c t s .
The DDE r e s i d u e  l e v e l  does  n o t  exce ed  0 . 1  p a r t s  p e r  m i l l i o n  
( f a t  b a s i s )  i n  85 p e r  c e n t  of  the  d o m e s t i c  sam ples  of  f l u i d  m i l k  
and d a i r y  p r o d u c t s  and 88 p e r  c e n t  o f  t h e  im p o r ted  s a m p le s  o f  
d a i r y  p r o d u c t s .
P e s t i c i d e  l e v e l s  i n  r e a d y - t o - e a t  foods  rem a ined  a t  r e l a t i v e l y  
low l e v e l s  d u r i n g  th e  f i f t h  y e a r  o f  t h e  t o t a l  d i e t  s t u d y  o f  t h e  
Food and Drug A d m i n i s t r a t i o n  ( C o r n e l u i s s e n , 1970) .  D u r in g  t h e
p e r i o d  J u n e  1968 t o  A p r i l  1969,  sam p les  from 30 m a r k e t s  were  t a k e n
in  24 c i t i e s .  R e s i d u e s  were  found i n  26 o f  30 co m p o s i t e  s am p le s  o f
d a i r y  p r o d u c t s .  The m os t  common r e s i d u e  was DDE a t  0 . 0 2 8  p a r t s  
p e r  m i l l i o n  and DDT a t  0 .1 2 9  p a r t s  p e r  m i l l i o n  on f a t  b a s i s .
R e s id u e s  i n  Foods  o f  Animal O r i g i n
Duggan and Lipscomb (1971) r e p o r t e d  foods  o f  a n im a l  o r i g i n  
c o n t i n u e  to be t h e  m a jo r  s o u r c e  o f  c h l o r i n a t e d  p e s t i c i d e  r e s i d u e s  
in the  t o t a l  d i e t  d u r i n g  th e  p e r i o d  1964 t o  1969 i n  th e  U n i t e d  S t a t e s .  
R es idue s  f o r  the most  p a r t  were  c o n s i d e r e d  t o  have  r e s u l t e d  from 
e n v i r o n m e n t a l  and i n d i r e c t  e x p o s u r e .
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Res u I Is  ot I |»e Rood and Drug Ail mi n i s  t ral. i nil market, b a s k e t  
s u r v e y  f o r  t h e  p e r i o d  June  1968 to  A p r i l  19 70 (Duggan and 
C o r n e l u i s s e n ,  1972) i n d i c a t e d  t h a t  foods  o f  a n im a l  o r i g i n  s t i l l  
c o n t i n u e  t o  be t h e  m a jo r  s o u r c e  o f  c h l o r i n a t e d  o r g a n i c  p e s t i c i d e  
r e s i d u e s  i n  t h e  d i e t .
Foods i n  t h i s  c l a s s  were  i d e n t i f i e d  a s  d a i r y  p r o d u c t s ,  m e a t ,  
f i s h  and p o u l t r y .  These fo o d s  r e p r e s e n t  a b o u t  o n e - f o u r t h  o f  t h e  d i e t  
used  i n  t h e  s t u d y .  They were th e  s o u r c e  o f  o n e - h a l f  o f  t h e  i n t a k e  of  
t o t a l  c h l o r i n a t e d  p e s t i c i d e  r e s i d u e s  i n c l u d i n g  DDT compounds. I t  was 
a l s o  r e p o r t e d  t h a t  t h e  r e s i d u e s  i n  t h e  above c l a s s e s  were  due to 
i n d i r e c t  and e n v i r o n m e n t a l  s o u r c e s .
I n c r e a s i n g  c o n c e rn  r e g a r d i n g  p e s t i c i d e  r e s i d u e s  i n  food p r o d u c t s  
h a s  d e v e l o p e d  i n  o t h e r  c o u n t r i e s .  I n  Denmark,  d u r i n g  t h e  p e r i o d  1962 
t o  1966,  a t o t a l  of  179 m i lk  sam p le s  and  381 b u t t e r  sam p les  
r e p r e s e n t a t i v e  o f  t h e  p r o d u c t i o n  o f  s i x  d a i r i e s  were  c o l l e c t e d  and 
a n a l y z e d  f o r  p e s t i c i d e  r e s i d u e s  (Bro -Rasm ussen  e t  a l . , 1 968 ) .  A l l  
o f  th e  b u t t e r  and m i l k  s a m p le s  were  found t o  be c o n t a m i n a t e d  by 
one o r  more o f  t h e  i n s e c t i c i d e s .  DDT, DDE, a l p h a  BHC, d i e l d r i n  and 
l i n d a n e  were  found i n  c o n c e n t r a t i o n s  o f  0 . 0 2  t o  0 . 1 0  p a r t s  p e r  
m i l l i o n  on a b u t t e r f a t  b a s i s .
A s u r v e y  o f  th e  m i l k  s u p p l y  o f  O n t a r i o ,  Canada  was c o n d u c te d  
between November 1967 and J u n e  1969.  Samples  from b u l k  t a n k s v 
i n d i c a t e d  t h e  a v e r a g e  l e v e l  o f  DDT and i t s  a n a l o g u e s  t o  be 0 .134  
p a r t s  p e r  m i l l i o n  i n  f l u i d  m i lk  (F ra n k  e t  a l . ,  1 9 7 0 ) .
nRamme11 and Thompson (1971) r e p o r t e d  h igh  l e v e l s  of  t o t a l  DDT 
Ln m arke t  m i lk  i n  New Z e a l a n d .  The maximum l e v e l  was n o t e d  from 
June  t o  A u g u s t .  Minimum l e v e l s  o f  DDT i n  m i l k  w ere  r e p o r t e d  f rom 
December to  F e b r u a r y .  A d i r e c t  a s s o c i a t i o n  was n o t e d  w i t h  t h e  t im e  
o f  use  o f  DDT f o r  t r e a t m e n t  o f  t h e  g r a s s g r u b ,  C o s t e l y t r a  
z e a l a n d i c a  W h i te ,  and e n s u i n g  r e s i d u e  l e v e l s  o f  DDT i n  m i l k  of  
d a i r y  a n i m a l s .
Between O c to b e r  1969 and F e b r u a r y  19 70 and May-June  1970 ,  400 
m i lk  s a m p le s  p u r c h a s e d  from s t o r e s  and d a i r i e s  i n  14 m i l k  s u p p ly  
r e g i o n s  o f  Wes t  Germany were  a n a l y z e d  f o r  c h l o r i n a t e d  h y d r o c a r b o n  
p e s t i c i d e s  ( T o l l e  e t  a l . ,  1 9 7 1 ) .  R e s i d u e s  o f  a t  l e a s t  two 
p e s t i c i d e s  w ere  found  i n  e v e r y  s a m p le .  T o t a l  DDT r e s i d u e s  av e ra g e d  
0 . 6 4  p a r t s  p e r  m i l l i o n  on f a t  b a s i s .  The r e s i d u e s  i n  m i l k  were 
h i g h e r  i n  w i n t e r .  The a u t h o r s  i m p l i c a t e d  feed  c o n c e n t r a t e s  a s  t h e  
i m p o r t a n t  s o u r c e s  of  p e s t i c i d e  r e s i d u e s .
R e s i d u e s  i n  Animal Feed
C o n s i d e r a b l e  r e s e a r c h  has  b e e n  c o n d u c t e d  to  d e f i n e  t h e  "no e f f e c t  
o r  s a f e "  l e v e l  of  f e e d s t u f f s  c o n t a m i n a t e d  w i t h  p e s t i c i d e  r e s i d u e s .
Zweig e t  a l .  (1961) r e p o r t e d  a maximum l e v e l  o f  0 . 5  p a r t s  p e r  
m i l l i o n  DDT in f e e d  f e d  f o r  31 days  d i d  n o t  p ro d u ce  r e s i d u e s  a s  much 
as  0 .0 1  p a r t s  p e r  m i l l i o n  i n  m i lk .  A c c o rd in g  to  t h i s  r e p o r t  DDT 
c o n c e n t r a t i o n  in  m i l k  was p r o p o r t i o n a l  to  th e  DDT level ,  i n  t h e  f e e d .  
AnaLyses were p e r f o r m e d  by c o l o r i m e t r i c  and p a p e r  c h r o m a t o g r a p h i c  m e th o d s .
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t n  a s t u d y  c o n d u c te d  by W i l l i a m s  and  M i l l s  (1964) s i x t e e n  
l a c t a t i n g  cows were f e d  m i x t u r e s  o f  DDT, h e p t a c h l o r  e p o x i d e ,  
d i e l d r i n ,  e n d r i n  and l i n d a n e  a t  l e v e l s  o f  a p p r o x i m a t e l y  0 . 0 5 ,
0 . 1 5  and 0 . 3 0  p a r t s  p e r  m i l l i o n  o f  e a c h .  The p e s t i c i d e s  i n  an 
a l c o h o l  s o l u t i o n  were  added  to  th e  f e e d .  The h i g h e s t  r e s i d u e s  o f  
DDT r e p o r t e d  w ere  l e s s  t h a n  0 . 0 1  p a r t s  p e r  m i l l i o n  on a whole mi lk  
b a s i s  .
Laben e t  a l .  (1965) f e d  DDT t o  d ry  cows and h e i f e r s  from th e  
9 0 th  to  t h e  30 th  day  b e f o r e  e x p e c t e d  p a r t u r i t i o n .  L e v e l s  f ed  
were  30,  300 and  600 p a r t s  p e r  m i l l i o n .  T o t a l  DDT l e v e l s  i n  t h e  
milk, f a t  w ere  10,  231,  and 812 p a r t s  p e r  m i l l i o n  r e s p e c t i v e l y  a f t e r  
c a l v i n g .  A d e c l i n e  o f  9 t o  11 p e r  c e n t  p e r  week of  t o t a l  DDT was 
r e p o r t e d  th r o u g h  t h e  f i r s t  l a c t a t i o n .
The DDT l e v e l  i n  t h e  m i l k  f a t  o f  cows w i t h  l o w e s t  i n t a k e  d i d  n o t  
r e a c h  1 . 0  p a r t  p e r  m i l l i o n  u n t i l  a f t e r  17 t o  26 weeks o f  l a c t a t i o n .  
These  a u t h o r s  c o n c l u d e d  t h a t  p r o v i d i n g  d ry  cows o r  h e i f e r s  f eed  
c o n t a m i n a t e d  a t  o r  above t h i s  l e v e l  i s  i m p r a c t i c a l ,  e v e n  i f  t h e  
feed  i s  w i th d ra w n  a month b e f o r e  c a l v i n g .
Feed ing  a s i n g l e  dose  o f  a b o u t  14 p a r t s  p e r  m i l l i o n  DDT 
(77 p e r  c e n t  p ,p ' -D D T)  c a u s e d  a l a r g e  i n c r e a s e  i n  DDT r e s i d u e s  in  
m i lk  (Crosby  e t  a l . , 1967) .  The t o t a l  i n t a k e  o v e r  a  f e e d i n g  p e r i o d  
was a b o u t  350 p a r t s  p e r  m i l l i o n  DDT.
15
A f t e r  d o s i n g ,  th e  peak  o f  t o t a l  DDT r e s i d u e s  was r e a c h e d  i n  14 h o u r s .  
The backg ro u n d  l e v e l  i n  m i l k  f a t  was 0 .21  to  0 . 3 6  p a r t s  p e r  m i l l i o n  
DDT. Background l e v e l s  of  DDT i n  f eed  were 0 . 0 9  to  0 . 2 1  p a r t s  p e r  
m i l l i o n .  A f t e r  t h r e e  w e e k s ,  DDT l e v e l  i n  m i l k  f a t  was s t a b i l i z e d  a t  
a b o u t  6 . 0  p a r t s  p e r  m i l l i o n .  R a t e  o f  d e c l i n e  of  DDT was s t a b i l i z e d  
a t  a b o u t  10 p e r  c e n t  p e r  week i n  m i l k  f a t  when t h e  f e e d i n g  of  DDT 
was d i s c o n t i n u e d .
F r i e s  e t  a l .  (1969)  s u g g e s t e d  a  d a i l y  i n t a k e  of  5 m i l l i g r a m s  o f  
DDE would  r e s u l t  i n  a  c o n c e n t r a t i o n  o f  r e s i d u e s  i n  m i l k  t h a t  would  
e x c e e d  t h e  o f f i c i a l  t o l e r a n c e .  A d a i l y  dosage  o f  25 m i l l i g r a m s  o f  
p , p ’-DDT how ever ,  c o u l d  be t o l e r a t e d  w i t h o u t  r e s u l t i n g  i n  e x c e s s i v e  
r e s i d u e s .
S o u rc e  o f  R e s id u e s  i n  Animal Feed
The s o u r c e  o f  r e s i d u e s  h a s  b e e n  shown by s e v e r a l  r e s e a r c h e r s  
t o  be o f  p r i m a r y  i m p o r t a n c e .  W i t t  e t  a l .  (1966a)  c o n c l u d e d  t h a t  
a d m i n i s t r a t i o n  o f  DDT i n  th e  form o f  an " a g e d "  r e s i d u e  i n  a l f a l f a  
r e s u l t s  i n  h i g h e r  r e s i d u e  l e v e l s  t h a n  when DDT i s  a d m i n i s t e r e d  i n  
s o l u t i o n  i n  c o rn  o i l .  A b s o r p t i o n  o f  DDT by t h e  d a i r y  cow from aged  
r e s i d u e s  on a l f a l f a  w ere  a b o u t  t w ic e  a s  e f f i c i e n t  as  a b s o r p t i o n  o f  
DDT from an o i l  s o l u t i o n .  The a u t h o r s  c o n s i d e r e d  t h i s  may be due 
t o  t h e  l a r g e r  rumen e x p o s u r e  f o r  a l f a l f a  as compared t o  o i l .
DDT a d m i n i s t e r e d  i n  an  o i l  s o l u t i o n  p r o d u c e d  p r e d o m i n a t e l y
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DDD and DDT r e s i d u e s  i n  m i l k .  DDT a d m i n i s t e r e d  a s  an " a g e d "  r e s i d u e  
r e s u l t e d  i n  DDT, DDD and DDE i n  t h e  m i l k .  I n t r a t r a c h e a l  e x p o s u r e  o f
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p ,p ' -D D T ,  w h ich  b y p a s s e s  the  rum en ,  i n c r e a s e d  th e  amount o f  DDT 
in  m i l k ,  b u t  i n c r e a s e s  i n  the  l e v e l  of  DDE and DDD were  n o t  
s i g n i f i c a n t .  I n t r a v e n o u s  a d m i n i s t r a t i o n  o f  p ,  p ' -DDT,  w h ich  a l s o  
b y p a s s e s  t h e  rumen,  p r o d u c e d  a l a r g e  i n c r e a s e  i n  t h e  l e v e l  of  
DDT i n  t h e  m i l k ,  b u t  some DDE and DDT a l s o  w e r e  p r o d u c e d .
In  a s i m i l a r  s t u d y ,  W i t t  and s e v e r a l  c o - w o r k e r s  (1966b) 
r e p o r t e d  on v a r i a t i o n s  o f  p e s t i c i d e  r e s i d u e s  i n  m i l k  from A r i z o n a .
The m e t a b o l i t e  DDE g e n e r a l l y  o c c u r r e d  i n  c o n c e n t r a t i o n s  6 to  12 
t im e s  g r e a t e r  t h a n  t h e  c o n c e n t r a t i o n  o f  DDT. R e s u l t s  o f  e a r l i e r  
work by W i t t  e t  a l .  (1966a)  i n d i c a t e d  t h a t  rumen m i c r o - o r g a n i s m s  
c o n v e r t  DDT to  DDE r a p i d l y  and e f f i c i e n t l y .  DDD l e v e l  i n  m i l k  was 
g e n e r a l l y  low. I n  c a s e s  where  i t  was h i g h ,  t h e  s o u r c e  o f  DDD was 
t r a c e d  to  l a r g e  amounts  o f  DDD i n  t h e  s i l a g e .  They c o n c l u d e d  t h a t  
s i n c e  no DDD (TDE) was b e i n g  u s e d  i n  t h e  f i e l d ,  t h e  e n s i l i n g  m i c r o ­
o rg a n i s m s  were  m e t a b o l i z i n g  DDT to  DDD.
F r i e s  e t  a l .  (1969) r e p o r t e d  t h a t  rumen m i c r o - o r g a n i s m s  were v e r y  
e f f e c t i v e  i n  c o n v e r t i n g  b o t h  o , p ' -  and p ,p ' -D D T t o  t h e  c o r r e s p o n d i n g  
DDD i s o m e r s .  T h i s  i s  i m p o r t a n t  i n  r e l a t i n g  t o x i c i t y  o f  m e t a b o l i t e s  
i n  a  g iv e n  m i lk  s a m p le .  DDD i s  l e s s  t o x i c  t h a n  DDT. A l s o ,  o ,p ' -D D T  
has  been  shown t o  e x h i b i t  e s t r o g e n i c  a c t i v i t y  u n d e r  some c o n d i t i o n s .
S o u r c e s  o f  Feed C o n t a m i n a t i o n
Moubry e t  a ] . (1968)  p r e s e n t e d  d a t a  on th e  s o u r c e  o f  p e s t i c i d e  
r e s i d u e s  in ''iO d a i r y  h e r d s  i n  W i s c o n s i n  beLween 1 9 6 4 - J 9 6 7 .  D ur ing  
t h i s  p e r i o d  m i l k  from t h e s e  h e r d s  was found to  c o n t a i n  r e s i d u e s  o f
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DDT and s e v e r a l  o t h e r  c h l o r i n a t e d  h y d r o c a r b o n s  i n  e x c e s s  o f  t o l e r a n c e .  
Feed h a d  b e e n  c o n t a m i n a t e d  from e i t h e r  d i r e c t  a p p l i c a t i o n  o r  d r i f t  
o f  i n s e c t i c i d e s .  C o n t a m in a t io n  o f  a d a i r y  f l y  s p r a y  w i t h  o t h e r  
p e s t i c i d e s  and d e rm a l  a p p l i c a t i o n  o f  t h e  wrong i n s e c t i c i d e  was a l s o  
c i t e d  as  s o u r c e s  o f  r e s i d u e s .  The p r e d o m i n a n t  r e s i d u e  i n  m i l k  was 
DDD when cows i n g e s t e d  f e e d  c o n t a m in a te d  w i t h  DDT. I f  t h e  cows had 
been  t r e a t e d  d e r m a l l y ,  DDT was t h e  p r i m a r y  r e s i d u e .  They c o n c lu d e d  
t h a t  t h e  amount of  DDT, DDD and DDE p r e s e n t  i n  m i lk  v a r i e s  i n  
r e l a t i o n  t o  e a c h  o t h e r  d e p e n d i n g  upon w h e t h e r  e x p o s u r e  i s  by i n g e s t i o n  
o r  de rm a l  a p p l i c a t i o n .
Saha  ( 1 9 6 9 ) ,  i n  a s u r v e y  o f  t h e  l i t e r a t u r e ,  r e p o r t e d  t h a t  t h e  
p r o b a b l e  r e s i d u e  l e v e l  o f  t o t a l  DDT i n  whole m i l k  was a b o u t  3 .8  p e r  
c e n t  of t h e  r e s i d u e  c o n t e n t  o f  f e e d .  The r e s i d u e  l e v e l  i n  m i l k  r e a c h e d  
a p l a t e a u  w i t h i n  a few d ays  a f t e r  cows a t e  c o n t a m i n a t e d  f e e d .  I t  
t h e r e a f t e r  s t a y e d  c o n s t a n t  t h r o u g h o u t  t h e  f e e d i n g  p e r i o d .  A l e v e l  of  
more t h a n  1 . 3  p a r t s  p e r  m i l l i o n  o f  DDT r e s i d u e  in  t h e  f eed  r e s u l t e d  
i n  r e s i d u e s  i n  e x c e s s  o f  t h e  t o l e r a n c e  o f  0 . 0 5  p a r t s  p e r  m i l l i o n  i n  
whole  m i l k .
Twelve h o l s t e i n s  were fed  a c o n s t a n t  p e s t i c i d e  i n t a k e  d u r i n g  
t h e i r  f i r s t  l a c t a t i o n .  L e v e l s  of  t o t a l  DDT were  0 . 2 5 ,  0 . 5 0 ,  and 1.00 
p a r t s  p e r  m i l l i o n ,  f ed  a s  " a g e d "  r e s i d u e s  on a l f a l f a  h ay .  T o t a l  DDT 
in mi i k fa t  was 0 . 8 9 ,  1 .3 4  and 2 .45  p a r t s  p e r  m i l l i o n ,  r e s p e c t i v e l y  
(W h i t in g  e t  a l . , 1969) .
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P e s t i c i d e  d r i f t  from th e  t a r g e t  s i t e  to  a d j a c e n t  c r o p s  o r  a n i m a l s  
ha s  b e e n  shown t o  be an i m p o r t a n t  s o u r c e  o f  c o n t a m i n a t i o n .  Akesson 
and Y a t e s  (1964) r e p o r t e d  on s t u d i e s  o f  d r i f t  o f  DDT and s e v e r a l  
o t h e r  i n s e c t i c i d e s  w h ich  were  a p p l i e d  to  a l f a l f a  h a y  u n d e r  C a l i f o r n i a  
c o n d i t i o n s .  One and o n e - h a l f  pounds t e c h n i c a l  DDT p e r  a c r e  was 
a p p l i e d  by a i r c r a f t  a t  wind v e l o c i t y  o f  from 4 to  7 m i l e s  p e r  h o u r .  
A l f a l f a  hay  c u t  1200 f e e t  downwind f rom t h i s  a p p l i c a t i o n  p ro d u c e d  no 
d e t e c t a b l e  i n s e c t i c i d e  r e s i d u e s  i n  t h e  m i l k  o f  d a i r y  c a t t l e  t h a t
w ere  f e d  t h i s  h a y .  I t  was s a f e . t o  c u t  t h e  hay  im m e d i a t e l y  a f t e r  t h e
i n s e c t i c i d e  a p p l i c a t i o n ,  w i t h  no w a i t i n g  p e r i o d .
T h e s e  a u t h o r s  n o t e d  t h a t  t h i s  d i s t a n c e  was b a s e d  upon  a s i n g l e  
e x p o s u r e  b e tw ee n  c u t t i n g s .  I f  s e v e r a l  a p p l i c a t i o n s  were  made i n  
t h e  same v i c i n i t y  a t  a p p r o x i m a t e l y  t h e  same t i m e ,  t h e  d r i f t  r e s i d u e  
on a p a r t i c u l a r  a l f a l f a  f i e l d  downwind would  p r o b a b l y  be c u m u l a t i v e  
and t h u s  t h e  amount of  d e p o s i t  m ig h t  exceed  t h a t  upon  w h ich  t h e i r  
c a l c u l a t i o n s  were  b a s e d .
H u d d l e s t o n  e t  a l .  (1960)  r e p o r t e d  on DDT r e s i d u e s  on New York 
d a i r y  f a rm s  f o l l o w i n g  t h e  e r a d i c a t i o n  program f o r  t h e  gypsy moth 
P o r t h e t r i a  d i s p a r  ( L . ) .  C o n ta m in a t io n  was w i d e s p r e a d  f o r  one y e a r  a s  
a  r e s u l t  o f  a  s i n g l e  a e r i a l  a p p l i c a t i o n  o f  1 . 0  t o  2 . 6  pounds  a c t u a l
DDT p e r  a c r e .  DDT r e s i d u e s  i n  raw m i l k  i n  t h e  a r e a  were  0 . 1 7  t o  3 . 7 7
p a r t s  p e r  m i l l i o n  and 0 . 0 5  t o  0 . 4 0  p a r t s  p e r  m i l l i o n  7 and 325 d a y s ,  
r e s p e c t i v e l y ,  a f t e r  a e r i a l  a p p l i c a t i o n  o f  DDT. R e s i d u e s  o f  DDT on
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g r a s s  i n  th e  a r e a  t r e a t e d  w i t h  1 . 0  pound o f  DDT v a r i e d  from 2 4 .4  
to  337 .2  p a r t s  p e r  m i l l i o n  and 0 . 0  t o  0 . 6  p a r t s  p e r  m i l l i o n  a t  
z e r o  and 97 d a y s ,  r e s p e c t i v e l y ,  a f t e r  a p p l i c a t i o n .
H enderson  (1965) i n  a r e v i e w  o f  i n s e c t i c i d e  r e s i d u e s  i n  m i lk  
and d a i r y  p r o d u c t s  n o t e d  t h a t  one t e a s p o o n  of  DDT s p r e a d  o v e r  one 
a c r e  p r o d u c i n g  two t o n s  of  hay  caused  c o n t a m i n a t i o n  of  1 p a r t  p e r  
m i l l i o n .  R e s id u e s  i n  m i l k  p r o d u c t s  were  a  r e s u l t  o f  e i t h e r  m i s u s e  
o r  f e e d  c o n t a m i n a t i o n .  I n  mos t  c a s e s ,  f e ed  c o n t a m i n a t i o n  o c c u r r e d  
w i t h o u t  t h e  p r i o r  know ledge  o f  t h e  da i rym en .
D r i f t  o f  DDT was a l s o  i n d i c a t e d  as  t h e  p r i n c i p a l  s o u r c e  of  
r e s i d u e s  i n  f o r a g e  and g r a i n  f e e d s t u f f s  on P e n n s y l v a n i a  fa rms  
(Cole  e t  a l . , 1 9 6 6 ) .  Samples f rom t h e s e  fa rm s  r e v e a l e d  54 p e r  c e n t  
o f  f o r a g e  sam ples  were  c o n t a m i n a t e d  a t  l e v e l s  from 0 .0 0 3  t o  0 .1 5  p a r t s
p e r  m i l l i o n .  S i x t y - t w o  p e r  c e n t  o f  g r a i n  sam p le s  were  c o n t a m i n a t e d  
w i t h  DDT a t  an a v e r a g e  o f  0 . 3 3 0  p a r t s  p e r  m i l l i o n .
D an ish  d a i r y  p r o d u c t s  were  examined  by  Bro-Rasmussen  e t  a l .
(1968) be tw ee n  1962-1966 .  Two h undred  s i x t y  s am ple s  o f  f e e d  and 
m i l k  were  examined  from 20 f a rm s .  A n a ly s e s  of  f eed  m i x t u r e s  and 
c o n c e n t r a t e s  i n d i c a t e d  DDT/DDE was r e s p o n s i b l e  f o r  30 t o  50 p e r  c e n t  
o f  c o n t a m i n a t i o n  p ro b le m s .  S in c e  t h e  o r g a n o c h l o r i n e s  were n o t  u sed  
on D anish  feed  c r o p s ,  t h e s e  w o r k e r s  co n c lu d ed  t h a t  c o n t a m i n a t i o n  was 
c a u s e d  by p e s t i c i d e  d r i f t  from o t h e r  t r e a t e d  c r o p s .
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Ware and c o - w o r k e r s  (1969)  i n v e s t i g a t e d  th e  d r i f t :  p o t e n t  in.l. o f  
v a r i o u s  m e thods  u sed  t o  a p p l y  p e s t i c i d e s .  At a l l  d i s t a n c e s  
downwind,  a e r i a l  a p p l i c a t i o n  o f  p e s t i c i d e s  r e s u l t e d  i n  f o u r  t o  f i v e  
t im e s  t h e  amount o f  d r i f t  p a r t i c l e s  compared to  d r i f t  r e s u l t i n g  
from a h i g h - c l e a r a n c e  g round  s p r a y e r .
F r o s t  and Ware (1970) compared p e s t i c i d e  d r i f t  from a e r i a l  
and g round  a p p l i c a t i o n s .  M e th o x y c h lo r  was a p p l i e d  t o  c o t t o n  a t  1 .5  
t o  2 . 0  pounds  a c t u a l  i n  one  t o  s e v e n  g a l l o n s  e m u l s i f i a b l e  c o n c e n t r a t e  
p e r  a c r e .  They n o t e d  t h e  d r i f t  r e s i d u e  from a e r i a l  a p p l i c a t i o n  
o n e - q u a r t e r  t o  o n e - h a l f  m i l e  downwind c o u l d  be  r e d u c e d  80 p e r  c e n t  
by c h a n g in g  t o  a h i g h - c l e a r a n c e  s p r a y e r .  A l f a l f a  o n e - h a l f  m i l e  
downwind c o n t a i n e d  a t o t a l  r e s i d u e  o f  m e t h o x y c h lo r  o f  0 . 1 4  p a r t s  
p e r  m i l l i o n  a s  a  r e s u l t  o f  a e r i a l  a p p l i c a t i o n .
S p e n c e r  (1971)  commented on t h e  p ro b lem  o f  i n t e r r e l a t e d  
c o t t o n  and a l f a l f a  p r o d u c t i o n  i n  A r i z o n a .  E x c e s s i v e  r e s i d u e s  o f  
DDT i n  a l f a l f a  hay p rom pted  him t o  s u g g e s t  a z o n in g  a c t i o n .
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Kes Idues  nl' DDT up to  70 p o r t s  p e r  id  i 1 1 ion  were found ;iL d i s t a n c e s  
o f  one  to  100 m e t e r s  from t r e a t e d  r a p e  f i e l d s  w i t h i n  t h r e e  days  a f t e r  
s p r a y i n g  ( H e i n i s c h  e t  a l . ,  1 9 7 2 ) .  The o r i g i n a l  d e t e c t a b l e  r e s i d u e  
d e c r e a s e d  a p p r o x i m a t e l y  30 p e r  c e n t  w i t h i n  10-14  d a y s .  A maximum 
r e s i d u e  c o n c e n t r a t i o n  was r e a c h e d  a t  a d i s t a n c e  o f  30 -50  m e t e r s  and 
n o t  a d j a c e n t  to  t h e  t r e a t e d  f i e l d s .  The a u t h o r s  n o t e d  r e s i d u e s  may 
have  b e e n  d e t e c t e d  f a r t h e r  t h a n  100 m e t e r s .  They s u g g e s t e d  t h e  
p o s s i b i l i t y  o f  f o r a g e  c o n t a m i n a t i o n  f rom d r i f t .
A t t e m p t s  h ave  b e e n  made to  d e f i n e  " s a f e "  w i t h h o l d i n g  p e r i o d  f o r  
d a i r y  a n i m a l s  g r a z i n g  on p a s t u r e s  t r e a t e d  w i t h  a n d / o r  exposed  t o  d r i f t  
o f  o r g a n o c h l o r i n e  i n s e c t i c i d e s .  Garon and D ecker  (1960)  exposed  cows 
t o  p a s t u r e s  s e v e n  days  a f t e r  a p p l i c a t i o n  o f  t h r e e  pounds  a c t u a l  DDT 
p e r  a c r e .  A f t e r  g r a z i n g  f o r  13 d a y s ,  t h e  cows had a maximum o f  4 . 0  
p a r t s  p e r  m i l l i o n  DDT i n  t h e i r  m i l k .  The DDT r e s i d u e  on p a s t u r e  g r a s s  
d u r i n g  t h i s  p e r i o d  was 6 .7  t o  7 . 8  p a r t s  p e r  m i l l i o n .  T h i s  r e p r e s e n t s  
a b o u t  0 . 5  p a r t s  p e r  m i l l i o n  r e s i d u e  i n  m i l k  p e r  p a r t  p e r  m i l l i o n  i n t a k e .  
Cows g r a z e d  on t r e a t e d  p a s t u r e s  from 14 t o  20 d ays  a f t e r  a p p l i c a t i o n  
had 1 . 6  p a r t s  p e r  m i l l i o n  DDT i n  t h e i r  m i l k  on a f a t  b a s i s .
H a r r i s o n  e t  a l .  (1963)  r e p o r t e d  t h a t  DDT e m u l s io n  s p r a y s  gave  
t h e  h i g h e s t  and most  p e r s i s t e n t  r e s i d u e s  on p a s t u r e s .  I n  t h e i r  s t u d y  
one a p p l i c a t i o n  was made a t  2 . 0  pounds  a c t u a l  p e r  a c r e  to  a rye  g r a s s /  
c l o v e r  p a s t u r e  a b o u t  1/2  -  1" i n  h e i g h t .  DDT was m easured  a t  2441 p a r t s  
p e r  m i l l i o n  on lh e  g r a s s .  T h e i r  d a t a  i n d i c a t e d  t h a t  r a i n f a l l  a l o n e  
c a n n o t  be depended  upon to  wash p a s t u r e s  f r e e  o f  t h e s e  r e s i d u e s .
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New g ro w th  o f  t h e  r y e  g r a s s  and c l o v e r  h e l p e d  r e d u c e  r e s i d u e s .
A f t e r  f o u r  d a y s ,  th e y  n o te d  a 44 and 48 p e r  c e n t  r e d u c t i o n .  A f t e r  
14 d a y s ,  t h e  r e d u c t i o n  i n  r e s i d u e s  was 87 t o  95 p e r  c e n t .
A s i x - w e e k  w i t h h o l d i n g  p e r i o d  was s u g g e s t e d  i n  l a t e r  work by 
H a r r i s o n  and C o l l e t  ( 1 9 6 5 ) .  Cows i n t r o d u c e d  t o  p a s t u r e  when t h e  DDT 
r e s i d u e  on g r a s s  was 1 , 2  p a r t s  p e r  m i l l i o n  e x p e r i e n c e d  a b u i l d - u p  i n  
t h e  b u t t e r f a t  o f  l e s s  t h a n  0 . 5  p a r t s  DDT p e r  m i l l i o n .  The o r i g i n a l  
t r e a t m e n t  r a t e  was two pounds p e r  a c r e  i n  one a p p l i c a t i o n .  Seven 
days  a f t e r  a p p l i c a t i o n ,  r e s i d u e s  w ere  a s  h ig h  a s  5 6 .8  p a r t s  p e r  
m i l l i o n  DDT. A f t e r  28 d a y s ,  t h i s  r e s i d u e  had d e c l i n e d  t o  8 . 0  p a r t s  
p e r  m i l l i o n .
P e r s i s t e n c e  o f  R e s i d u e s  i n  S o i l
R e s i d u e s  o f  t h e  o r g a n o c h l o r i n e  i n s e c t i c i d e s  a r e  known to  p e r s i s t  
i n  s o i l  f o r  a number o f  y e a r s .  Newsom (1967)  p o i n t e d  o u t  t h a t  r e s i d u e s  
from a s i n g l e  a p p l i c a t i o n  to  t u r f  may p e r s i s t  f o r  from 4 t o  12 y e a r s  
a t  l e v e l s  a m oun t ing  to  5 t o  15 p e r  c e n t  o f  t h e  i n i t i a l  a p p l i c a t i o n .  
Laben (1968) commented on t h e  i m p o r t a n c e  o f  t h e  t r a n s f e r  o f  p e s t i c i d e  
r e s i d u e s  from s o i l  and w a t e r  to  c r o p s  i n  d e a l i n g  w i t h  v e r y  low 
c o n t a m i n a t i o n  l e v e l s  i n  food  o f  a n im a l  o r i g i n .
Ware e t  a l .  (1968) m easured  DDT r e s i d u e s  i n  s o i l  i n  A r iz o n a  
in  1967 and 1968 .  They found a  maximum o f  404 p a r t s  p e r  b i l l i o n  o f  
DDT and i t s  a n a l o g u e s  i n  t h e  s o i l  i n  A u g u s t .  I n  May t h e  t o t a l  r e s i d u e  
l e v e l  i n  s o i l  had d e c r e a s e d  to  2 5 . 0  p a r t s  p e r  b i l l i o n .
S t e v e n s  e t  a l .  (1970) sampled  s o i l s  n a t i o n w i d e  i n  1965,  1966 and 
1967 to  d e t e r m i n e  e x i s t i n g  p e s t i c i d e  r e s i d u e  l e v e l s  i n  s o i l s .
Samples  w e re  c o l l e c t e d  from t h r e e  d i f f e r e n t  a r e a s ;  (1)  a r e a s  i n  
which  p e s t i c i d e s  had b e e n  u sed  r e g u l a r l y ,  (2)  a r e a s  w h ich  had a r e c o r d  
o f  a t  l e a s t  one  p e s t i c i d e  a p p l i c a t i o n ,  (3)  a r e a s  w i t h  no h i s t o r y  o f  
p e s t i c i d e  u s e .  R e s id u e s  o f  DDT w ere  found i n  s o i l s  from a r e a s  (1)  
and ( 2 ) .  Onlv one sample  from one  n o n - u s e  a r e a  c o n t a i n e d  a s m a l l  
amount o f  DDT.
G is h  (1970) sampled  20 a g r i c u l t u r a l  s o i l s  i n  L o u i s i a n a .  Samples  
w ere  from p a s t u r e s ,  c o t t o n  and s u g a r c a n e  f i e l d s .  DDT and i t s  
a n a l o g u e s  w ere  found i n  a l l  s a m p l e s .  V a lu e s  i n  p a r t s  p e r  m i l l i o n  
(d ry  w e i g h t  b a s i s )  r a n g e d  from 0 .0 0 8 3  t o  2 .5 7 0 0  w i t h  t h e  l a r g e r  
amounts from c o t t o n  f i e l d s  h a v in g  a h i s t o r y  o f  heavy  u s e  o f  DDT.
Ware e t  a l . ( 1 9 7 1 a )  c o n c l u d e d  t h a t  t h e  s o i l  b u r d e n  o f  DDT and 
i t s  a n a l o g u e s  had n o t  s i g n i f i c a n t l y  d e c r e a s e d  f o l l o w i n g  a t w o - y e a r  
m o ra t o r iu m  on u s e  o f  DDT i n  A r i z o n a .  They s u g g e s t e d  a p o s s i b l e  
h a l f - l i f e  o f  10 t o  12 y e a r s  f o r  DDT i n  s o i l s .  The p r i m a r y  r e s i d u e  
was DDE.
Rammell e t  a l .  (1971)  r e f e r r e d  t o  r e s u l t s  of  a s t u d y  by W al ton  
w hich  i n d i c a t e d  t h a t  r e s i d u e  l e v e l s  i n  m i l k  r i s e  and f a l l  i n  r e s p o n s e  
to  t h e  amount o f  t o p s o . i l  i n g e s t e d  by t h e  cow. D a i r y  cows i n  New 
Z ea land  may consume 90-450  k i l o g r a m s  o f  s o i l  a n n u a l l y  w i t h  p eak  
i n g e s t i o n s  i n  autumn and w i n t e r .
Two hundred  f i f t y  k i l o g r a m s  o f  s o i l  would amount to  a b o u t  1 p e r  
c e n t  o f  t h e  w e ig h t  o f  f r e s h  h e r b a g e  i n g e s t e d  by t h e  cow during,  a o n e -  
y e a r  p e r i o d .  A c o n c e n t r a t i o n  o f  50 p a r t s  p e r  m i J l i o n  o f  DDT in  th e
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s o i l  would t h e r e f o r e  be r e q u i r e d  t o  g i v e  a c o n c e n t r a t i o n  e q u i v a l e n t  
Lo 0 . 5  p a r t s  p e r  m i l l i o n  on a f r e s h  h e r b a g e  b a s i s .
T r a n s l o c a t i o n  of  I n s e c t i c i d e s  i n  P l a n t s
I t  has  b een  e s t a b l i s h e d  t h a t  mos t  o f  t h e  c h l o r i n a t e d  h y d r o c a r b o n  
i n s e c t i c i d e s  a r e  t r a n s l o c a t e d  f rom t h e  s o i l  and  p e n e t r a t e  p l a n t  
t i s s u e s  to a l i m i t e d  d e g r e e .  L i c h t e n s t e i n  and  S c h u l z  (1960)  r e p o r t e d  
DDT t r a n s l o c a t i o n  was n o t  d e t e c t e d  i n  a e r i a l  p a r t s  o f  p e a  p l a n t s  
when grown i n  DDT t r e a t e d  s o i l ,  how ever .
Ware e t  a l .  (1968)  i n d i c a t e d  DDT was n o t  t r a n s l o c a t e d  i n  a l f a l f a  
t o  any s i g n i f i c a n t  d e g r e e  t h r o u g h  t h e  r o o t s  t o  above g ro u n d  p o r t i o n s .  
They c o n c lu d e d  t h a t  t h e  r e s i d u e s  on a l f a l f a  o r i g i n a t e d  from wind blown 
c o n t a m i n a t e d  d u s t ,  r a i n - s p l a s h e d  s o i l  o r  d r i f t .
Nash (1968) s t u d i e d  t h e  p l a n t  a b s o r p t i o n  o f  d i e l d r i n ,  DDT and 
e n d r i n  from s o i l s .  Wheat s e e d l i n g s  grown i n  L a k e l a n d  sandy  loam s o i l s  
t r e a t e d  w i t h  Cl4 l a b e l e d  DDT c o n c e n t r a t e d  3 t o  10 p e r  c e n t  i n  t h e  
s h o o t s  o f  t h e  l e v e l  o f  r e s i d u e  i n  s o i l .
DDT, i n  s o i l  a t  l e v e l s  o f  4 p a r t s  p e r  m i l l i o n  d i d  n o t  t r a n s l o c a t e  
to  t h e  above g round  p o r t i o n s  of  a l f a l f a  from t h e  r o o t  zone  d u r i n g  279 
days  o f  e x p o s u r e  (Ware,  1 9 6 8 ) .
H a r r i s  and Sans  (1969)  s t u d i e d  t h e  u p t a k e  o f  o r g a n o c h l o r i n e  
i n s e c t i c i d e  r e s i d u e s  from a g r i c u l t u r a l  s o i l s  by c r o p s  used  f o r  an imal  
f e e d s .  SoiLs  were a s andy  loam, c l a y  and muck. R e s id u e s  o f  DDT and 
i t s  m e t a b o l i t e s  w e re  p r e s e n t  i n  a l l  t h r e e  s o i l s .  O a t s ,  c o r n
c a r r o t s ,  p o t a t o e s ,  s u g a r b e e t s  and  a l f a l f a  c o n t a i n e d  l i t t l e  o r  
no r e s i d u e s  o f  DDT.
14Ware e t  a l .  (1970)  e x p o s e d  a l f a l f a  r o o t s  t o  C -DDT l a b e l e d  
i m p r e g n a t e d  s o i l  by  t h r e e  m e th o d s :  ( a )  e m u l s i o n  i n j e c t e d  a ro u n d
t h e  r o o t s ,  (b) s e e d s  g e r m i n a t i n g  i n  t r e a t e d  s o i l ,  and ( c )  p l a n t s  
s u r r o u n d e d  by a l a y e r  o f  t r e a t e d  s o i l .  They c o n c l u d e d  t h a t  DDT 
t r a n s l o c a t i o n  f ro m  c o n t a m i n a t e d  s o i l  t o  a b o v e - g r o u p d  p a r t s  o f  
a l f a l f a  i s  n o t  a  r o u t e  o f  s i g n i f i c a n t  f o r a g e  c o n t a m i n a t i o n .
S e a s o n a l  V a r i a t i o n  o f  R e s id u e  L e v e l s
Due t o  t h e  i n a d v e r t e n t  c o n t a m i n a t i o n  w i t h  DDT o f  f e e d s t u f f s  
such  a s  g r a i n  and f o r a g e  u t i l i z e d  by  d a i r y  a n i m a l s ,  one o f  t h e  
most i n t e r e s t i n g  c o r r e l a t i o n s  h a s  b e e n  t h e  s e a s o n a l  o c c u r r e n c e  o f  
c o n t a m i n a t i o n  and  r e s u l t a n t  i n c r e a s e s  o f  r e s i d u e s  i n  m i l k .  W i t t  i 
a l .  (1966)  commented on t h i s  i n  a  s t u d y  i n  A r i z o n a  c o n d u c t e d  o v e r  
a p e r i o d  o f  4 y e a r s  and  3 m o n th s .  They found  t h a t  t h e  r e s i d u e  
l e v e l  i n  m i l k  e x h i b i t e d  a  s e a s o n a l  c y c l e ,  w i t h  a maximum i n  t h e  
f a l l  and a minimum i n  t h e  l a t e  s p r i n g  and  e a r l y  summer. They 
c o r r e l a t e d  t h i s  w i t h  p r a c t i c e s  i n  p e s t i c i d e  a p p l i c a t i o n  and  th e  
h a r v e s t i n g ,  s t o r a g e  and f e e d i n g  o f  d r i f t - c o n t a m i n a t e d  f o r a g e .
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Ware and h i s  c o - w o r k e r s  (1968)  n o t e d  a s e a s o n a l  v a r i a t i o n  
w i t h  s o i l  r e s i d u e s .  They c o r r e l a t e d  t h i s  w i t h  DDT u s e ,  p r i m a r i l y  
on c o t t o n .
Damaskin (1972) i n d i c a t e d  a  d i r e c t  r e l a t i o n s h i p  b e tw ee n  DDT 
r e s i d u e s  i n  f o r a g e / f o d d e r  and  m i l k  i n  an a g r i c u l t u r a l  a r e a .  A 
s e a s o n a l  v a r i a t i o n  was n o t e d .  A s h a r p  d e c r e a s e  i n  t h e  u s e  o f  DDT 
r e s u l t e d  i n  a c o n s i d e r a b l e  d e c r e a s e  o f  t h e  DDT l e v e l  i n  f e e d  and 
fo o d  p r o d u c t s .  B ro-Rasmussen  and h i s  c o - w o r k e r s  (1968)  n o t e d  a 
s e a s o n a l  v a r i a t i o n .  The h i g h e s t  l e v e l  o f  DDT/DDE o c c u r r e d  i n  t h e  
Sep tem ber-D ecem ber  p e r i o d .  Rammell and Thompson (1971)  found  m i lk  
t o  c o n t a i n  t h e  h i g h e s t  l e v e l s  o f  DDT i n  J u n e - A u g u s t .  The minimum
r e s i d u e  l e v e l  was r e a c h e d  d u r i n g  t h e  p e r i o d  December t o  F e b r u a r y .
A t t e m p t s  t o  Reduce R es id u e  L e v e l s
The re  h a s  b e e n  a l i m i t e d  amount o f  work  i n  a t t e m p t i n g  t o
d e - c o n t a m i n a t e  a n i m a l  f e e d s  f o l l o w i n g  t h e i r  c o n t a m i n a t i o n .  A rc h e r  
and Crosby (1968)  i n v e s t i g a t e d  t h e  rem ova l  o f  DDT and r e l a t e d  
c h l o r i n a t e d  h y d r o c a r b o n  r e s i d u e s  f rom a l f a l f a  h a y .  Commercial  
d e h y d r a t i o n  removed 50 p e r  c e n t  o f  t h e  o r i g i n a l  r e s i d u e s  on g r e e n  
chopped  a l f a l f a .  T h i s  w ou ld  be  p r a c t i c a l ,  i f  t h e  i n i t i a l  
c o n c e n t r a t i o n  o f  r e s i d u e s  w e r e  a t  a  l e v e l  o f  1 . 0  t o  2 . 0  p a r t s  p e r  
mi L1 i o n .
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l , n t e r  work by A r c h e r  and Crosby  (1969) r e v e a l e d  t h a t  DDT l e v e l s  
may be s u b s t a n t i a l l y  re d u c e d  in a l f a l f a  p r o d u c t s  by v a p o r  w as h in g  
or  v o l a t i l i z a t i o n .  P r a c t i c a l  s c a l e  d e m o n s t r a t i o n s  i n d i c a t e d  t h a t  
t h e  d e c o n t a m i n a t i o n  me thods  a s  d e m o n s t r a t e d  i n  t h e  l a b o r a t o r y  may be 
e c o n o m i c a l l y  f e a s i b l e .
A l f a l f a  s p r a y e d  w i t h  l a r g e  c o n c e n t r a t i o n s  of  DDT was a i r  d r i e d  
i n  th e  d a r k ,  i n  s u n l i g h t  and u n d e r  u l t r a  v i o l e t  lamps.  L oss  o f  DDT 
r e s i d u e s  a f t e r  11 days  was a p p r o x i m a t e l y  50 to  70 p e r  c e n t  ( A r c h e r ,  
1969) .
Ware e t  a l . ( 1 9 7 1 b )  n o t e d  a  d i f f e r e n c e  i n  t o t a l  DDT r e s i d u e s  i n  
g r e e n  a l f a l f a ,  hay and a l f a l f a  cubes  from th e  same s o u r c e .  R e s id u e s  
in  cubes  were 63 p e r  c e n t  h i g h e r  t h a n  t h o s e  i n  windrow hay  from w h ich  
cubes were  d e r i v e d .  The c u b i n g  p r o c e s s  i n v o l v e s  c o m p re s s in g  to  a 
d e n s i t y  a p p r o x i m a t e l y  f o u r  to f i v e  t i m e s  t h a t  o f  b a l e d  h a y .  On t h r e e  
f i e l d s  s a m p l e d ,  the  t o t a l  DDT r e s i d u e s  were  g r e a t e r  i n  cu b es  ^  
f i e l d  hay  ^  l a b o r a t o r y  hay  >  g r e e n  a l f a l f a .
Upon c o n t a m i n a t i o n  of a d a i r y  cow w i t h  DDT, e x c r e t i o n  h a s  been
found  to  be a f u n c t i o n  of  t im e  t h a t  depends  p r i m a r i l y  on th e  i n i t i a l  
c o n c e n t r a t i o n  o f  r e s i d u e  i n  th e  m i l k .  DDT d e c l i n e  i n  m i lk  f a t  h a s
b e e n  e s t i m a t e d  t o  b e  a t  a b o u t  9 t o  11 p e r  c e n t  p e r  week by Laben
e t  a l .  (1965) , a s su m in g  of  c o u r s e  t h a t  t h e  s o u r c e  o f  c o n t a m i n a t i o n  
Iias be en e 1 imi na te d .
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Cows were  exposed  to  n m o d e r a t e l y  h ig h  p e s t i c i d e  c o n t a m i n a t e d  
e n v i ro n m e n t  and t h e n  t r a n s f e r r e d  t o  one  o f  v e r y  low i n t a k e  ( f e e d  
0 . 0 1  ppm DDT) (W hi t ing  e t  a l . ,  1 9 7 2 ) .  The i n i t i a l  mean v a l u e  of  
t o t a l  DDT i n  t h e  m i l k  f a t  was 1 .79  p a r t s  p e r  m i l l i o n .  A f t e r  two 
m onths ,  t h e  l e v e l  o f  DDT i n  t h e  m i l k  f a t  was 0 . 9 6  p a r t s  p e r  m i l l i o n .  
A f t e r  8 -1 0  m o n th s ,  t h e  t o t a l  DDT i n  t h e  m i l k  f a t  was 0 .1 7  t o  0 .2 1  
p a r t s  p e r  m i l l i o n .  T h e re  was c o n s i d e r a b l e  i n d i v i d u a l  v a r i a t i o n  among 
a n i m a l s .  Seven o f  10 had t o t a l  DDT l e v e l s  i n  m i l k  f a t  r a n g i n g  from 
0 . 9 3  to  2 , 5 0  p a r t s  p e r  m i l l i o n .  Two had l e v e l s  o f  0 . 4 1  and 0 . 7 0  
p a r t s  p e r  m i l l i o n .  The m i l k  from one  a n im a l  had a c o n c e n t r a t i o n  o f  
DDT i n  t h e  m i l k  f a t  o f  3 . 3 0  p a r t s  p e r  m i l l i o n .  I n d i v i d u a l  v a r i a t i o n  
was a l s o  n o t e d  a t  t h e  f i n a l  o b s e r v a t i o n .
M i l l e r  (1967)  i n v e s t i g a t e d  t h e  e f f e c t  o f  t h y r o p r o t e i n  and a .low- 
e n e rg y  r a t i o n  on rem ova l  o f  DDT from l a c t a t i n g  d a i r y  cows.  IJis d a t a  
d id  n o t  i n d i c a t e  any a p p r e c i a b l e  d i f f e r e n c e  be tw een  cows t h a t  
r e c e i v e d  normal  r a t i o n s  and t h o s e  r e c e i v i n g  t h y r o p r o t e i n .  M i lk  from 
cows on a low e n e rg y  r a t i o n  d e c l i n e d  to  1 .2 5  p a r t s  p e r  m i l l i o n  ( f a t  
b a s i s )  i n  114 d a y s  compared t o  189 d a y s  f o r  cows on a r e g u l a r  r a t i o n .
S t u l l  e t  a l .  (1968)  s u b j e c t e d  s i x  l a c t a t i n g  d a i r y  cows to  DDT 
c o n t a m i n a t i o n  by i n t r a v e n o u s  d o s in g  a t  a r a t e  e q u i v a l e n t  t o  4 p a r t s  
p e r  m i l l i o n  d i e t a r y  i n t a k e  f o r  14 d a y s .  T h y r o p r o t e i n  was a d m i n i s t e r e d  
a t  a r a t e  o f  1 gram p e r  1.1 k i l o g r a m s  body w e ig h t  f o r  28 d a y s .  M i lk  
and m i l k  f a t  y i e l d  i n c r e a s e d  and body w e ig h t  d e c r e a s e d  i n  a n i m a l s
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r e c e i v i n g  t h y r o p r o t e i n .  The c o n c e n t r a t i o n  of  DDT i n  m i lk  ro se  
d u r i n g  d o s i n g  o f  DDT to  30 p a r t s  p e r  m i l l i o n  and d e c l i n e d  to  
a p p r o x i m a t e l y  7 p a r t s  p e r  m i l l i o n  p r i o r  t o  t h e  a d m i n i s t r a t i o n  o f  
t h y r o p r o t e i n .  The DDT l e v e l  i n  m i lk  o f  a n i m a l s  r e c e i v i n g  
t h y r o p r o t e i n  d e c l i n e d  t o  4 p a r t s  p e r  m i l l i o n .  M i lk  from a n i m a l s  i n  
t h e  c o n t r o l  g roup  d e c l i n e d  to  2 p a r t s  p e r  m i l l i o n  DDT. They 
c o n c l u d e d  t h y r o p r o t e i n  was o f  no p r a c t i c a l  v a l u e  i n  e l i m i n a t i o n  o f  
DDT r e s i d u e s  from m i lk .
F r i e s  e t  a l .  (1969) c o n c l u d e d  t h a t  any p r o c e d u r e  w h ich  i n c r e a s e s  
t o t a l  m i l k  p r o d u c t i o n  r e g a r d l e s s  o f  i t s  e f f e c t  on e n e rg y  b a l a n c e  
would  p r o b a b l y  i n c r e a s e  t h e  t o t a l  DDT e x c r e t e d  and h a s t e n  d e p l e t i o n  o f  
t h e  body s t o r e s .
More r e c e n t l y ,  a c t i v a t e d  c h a r c o a l  has  been  s u g g e s t e d ,  e i t h e r  
a l o n e  o r  i n  c o m b i n a t i o n  w i t h  p h e n o b a r b i t a l  as  t r e a t m e n t s  to  speed  
e x c r e t i o n  o f  p e s t i c i d e s  from m i l k  o f  d a i r y  cows. Cook (1969)
commented on t h e  e f f e c t  o f  f e e d i n g  a p e s t i c i d e  a b s o r b e n t ,  such  as
a c t i v a t e d  c h a r c o a l .  He r e p o r t e d  t h a t  c h l o r i n a t e d  h y d r o c a r b o n s  a r e  
a b s o r b e d  from t h e  s tomach  i n t o  t h e  b l o o d  s t r e a m  and r e c y c l e d  back 
to  t h e  s tom a ch  i n  t h e  s a l i v a  and d i g e s t i v e  j u i c e s .  I t  was p o s t u l a t e d  
t h a t  f e e d i n g  an a b s o r b e n t ,  s u c h  as  a c t i v a t e d  c h a r c o a l ,  would t r a p  the
p e s t i c i d e  in  th e  g u t  o f  th e  a n i m a l  and i n c r e a s e  e x c r e t i o n  t h ro u g h  f e c e s
Lo r i d  t h e  an imal  "I c o n t a m i n a t i o n .
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F r i e s  e t  a l .  (1970)  d i d  n o t  d e t e c t  any s i g n i f i c a n t  e f f e c t s  on 
rem ova l  o f  DDT and i t s  m e t a b o l i t e s  f rom  m i l k  o f  a n i m a l s  f e d  a c t i v a t e d  
c h a r c o a l .  Cows w ere  f e d  one k i l o g r a m  p e r  day o f  a c t i v a t e d  ca rb o n  
f o r  14 d a y s .  T he re  was no  e f f e c t  on f e e d  c o n s u m p t io n .  A d e c r e a s e  
was n o t e d  i n  m i l k  p r o d u c t i o n .  F e e d i n g  a c t i v a t e d  c a r b o n  was n o t  
recommended a s  a p r o p h y l a c t i c  t r e a t m e n t .
Sodium p h e n o b a r b i t a l  t r e a t m e n t s  s i g n i f i c a n t l y  i n c r e a s e d  t h e  
r a t e  o f  d e c l i n e  o f  DDD, b u t  n o t  o f  DDT i n  c o n t a m i n a t e d  m i l k .  DDE 
was r e d u c e d  s i g n i f i c a n t l y  by p h e n o b a r b i t a l .  Feed  c o n s u m p t io n ,  
m i l k  y i e l d  and f a t  c o n t e n t  w ere  n o t  a f f e c t e d  ( F r i e s  e t  a l . ,  1 971 ) .
METHODS AND MATERIALS
Herd m i l k  and f e e d  s a m p le s  were  c o l l e c t e d  f rom f o u r  d a i r i e s  
i n  N o r t h e a s t  L o u i s i a n a  d u r i n g  t h e  p e r i o d  A p r i l  1970 t o  December 1971.  
D a i r i e s  s e l e c t e d  were  l o c a t e d  e i t h e r  a d j a c e n t  to  o r  i n  c l o s e  
p r o x i m i t y  t o  c o t t o n  a c r e a g e .  A l l  p r a c t i c e d  a c o m b i n a t i o n  o f  d r y  l o t  
and p a s t u r e  f e e d i n g .
D a i ry  A
At t h e  b e g i n n i n g  o f  t h i s  s t u d y  th e  m i l k i n g  h e r d  of  D a i r y  A 
c o n s i s t e d  o f  150 H o l s t e i n  cows .  At i t s  c o n c l u s i o n  t h e  m i l k i n g  h e rd
c o n s i s t e d  o f  138 H o l s t e i n  cows.
S i x  f i e l d s  were  u t i l i z e d  f o r  t h e  p r o d u c t i o n  o f  f eed  i n g r e d i e n t s  
on D a i ry  A. These  were  hay f i e l d s ,  g r a i n  sorghum and c o rn  f o r  
s i l a g e  and r y e  g r a s s  w h ich  was u t i l i z e d  f o r  w i n t e r  g r a z i n g .  
O c c a s i o n a l l y  s u p p l e m e n t a l  hay was p u r c h a s e d .  Crops were  r o t a t e d  on 
most  o f  t h e s e  f i e l d s  i n  1970 and 1971.  For  exam ple ,  c o rn  was p l a n t e d  
i n  one f i e l d  i n  1970 and was f o l l o w e d  by g r a i n  sorghum i n  1971.
N e i g h b o r i n g  c o t t o n  f i e l d s  were  l o c a t e d  t o  t h e  N o r t h ,  S ou th  and 
West of  t h e  s i x  p e rm a n e n t  f i e l d s  u t i l i z e d  by t h i s  d a i rym an  f o r  
p r o d u c t i o n  o f  h i s  f e e d  i n g r e d i e n t s .  An exam ple  o f  p r o x i m i t y  o f  th e  
l o c a t i o n  of  c o t t o n  t o  one f i e l d  used  f o r  hay p r o d u c t i o n  on D a i ry  A
i s  e v i d e n t  in  P l a t e  1.  In  t h i s  c a s e  th e  f i e l d s  were s e p a r a t e d  by a
g r a v e l l e d  ro a d  a b o u t  14 f e e t  w i d e .
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P l a t e  1.  L o c a t io n  of  hay p a s t u r e  on d a i r y  A showing i t s  p r o x i m i t y  t o  c o t t o n .
LO
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DAIRY B
The m i l k i n g  h e r d  o f  t h i s  d a i r y  c o n s i s t e d  o f  101 H o l s t e i n  cows 
when t h i s  s t u d y  was begun  and 125 a n i m a l s  a t  i t s  c o n c l u s i o n .  The 
d a i ry m an  p r o d u c e d  most  o f  h i s  f e e d  i n g r e d i e n t s ,  s u c h  as  h a y ,  g r a i n  
sorghum and  c o m .  Rye g r a s s  p a s t u r e s  w ere  u t i l i z e d  f o r  w i n t e r  
g r a z i n g .  Every  f i e l d  was b o r d e r e d  by  a n e i g h b o r i n g  c o t t o n  f i e l d .
An example  o f  t h i s  can  be  s e e n  i n  P l a t e  2.  G r a i n  sorghum c u t  f o r  
s i l a g e  was a d j a c e n t  t o  c o t t o n ,  a s  can b e  s e e n  i n  t h e  b a c k g r o u n d .
DAIRY C
D a i r y  C had  105 H o l s t e i n  cows i n  m i l k  p r o d u c t i o n  a t  t h e  
b e g i n n i n g  o f  t h i s  s t u d y  and 115 cows a t  t h e  c o n c l u s i o n .  Feed 
i n g r e d i e n t s  p r o d u c e d  on t h i s  d a i r y  were  h a y ,  c o m ,  g r a i n  sorghum 
and w h e a t .  F i e l d s  u t i l i z e d  f o r  p r o d u c t i o n  o f  t h e s e  f e e d  i n g r e d i e n t s  
w ere  l o c a t e d  f rom  one t o  t h r e e  m i l e s  f rom t h e  d a i r y .  The l o a f i n g  
p a s t u r e ,  w h ich  was u t i l i z e d  a s  a  r e s t i n g  a r e a  f o r  a n i m a l s  be tw ee n  
m i l k i n g s ,  a l s o  p r e s e n t e d  a  p ro b le m  s i n c e  i t  was b o r d e r e d  on t h e  
West s i d e  by a c o t t o n  f i e l d  ( P l a t e  3 ) .  There  was a  l i m i t e d  amount 
o f  g r a z i n g  o f  common g r a s s  i n  t h i s  p a s t u r e  by a n i m a l s  i n  t h e  
m i l k i n g  h e r d .
P l a t e  2.  L o c a t i o n  of  a  g r a i n  sorghum f i e l d  ( f o r e g r o u n d )  on d a i r y  B showing i t s  p r o x i m i t y  
to  c o t t o n  f i e l d s  ( b a c k g r o u n d ) .
P l a t e  3.  L o c a t i o n  o f  l o a f i n g  p a s t u r e  n e x t  t o  t h e  m i l k i n g  b a m  o f  d a i r y  C showing i t s  
p r o x i m i t y  t o  c o t t o n  f i e l d s .
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O u t l y i n g  f i e l d s  u sed  by t h i s  d a i ry m a n  f o r  p r o d u c t i o n  o f  h i s  
f e e d  i n g r e d i e n t s  were  u s u a l l y  s u r r o u n d e d  on a t  l e a s t  3 s i d e s  by 
c o t t o n .  The s e v e r i t y  o f  t h i s  s i t u a t i o n  i s  e v i d e n t  i n  P l a t e  4 .
T h i s  f i e l d  was u sed  f o r  p r o d u c t i o n  o f  c o r n  i n  1970 and g r a i n  sorghum 
i n  1971.  I t  i s  b o r d e r e d  t o  t h e  N o r t h ,  S ou th  and West by c o t t o n .
As i n d i c a t e d  i n  P l a t e  4 ,  t h e  o n l y  s e p a r a t i o n  i s  a common d i r t  f i e l d  
road  a p p r o x i m a t e l y  10 f e e t  wide  u t i l i z e d  by b o t h  t h e  c o t t o n  p r o d u c e r  
and t h e  d a i ry m a n .
DAIRY D
The m i l k i n g  herd  o f  D a i r y  D c o n s i s t e d  o f  70 H o l s t e i n s  
t h r o u g h o u t  t h e  p e r i o d  o f  i n v e s t i g a t i o n .  Commercia l  f e e d s  were  
su p p le m e n te d  by g r a z i n g  p a s t u r e s  and f o r a g e  sorghums.  T h e re  was 
no hay o r  s i l a g e  p ro d u ced  o r  u t i l i z e d  on t h i s  d a i r y .
Three  p a s t u r e s  were  u sed  f o r  e i t h e r  g r a z i n g  o r  p r o d u c t i o n  of  
f o r a g e  sorghum.  F i e l d  1 was a d j a c e n t  t o  t h e  m i l k i n g  b a r n  and was 
bounded on t h e  w e s t e r n  b oundary  by a c o t t o n  f i e l d ,  s e p a r a t e d  
by a s t r e a m  and w in d b r e a k .  A p p r o x im a t e ly  2000 f e e t  on i t s  n o r t h e r n  
boundary  was a n o t h e r  c o t t o n  f i e l d .  An open p a s t u r e  s e p a r a t e d  t h e  two 
f i e l d s .  F i e l d s  2 and 3 were  a d j a c e n t  t o  e a c h  o t h e r  and were  
b o r d e r e d  on t h e i r  e a s t e r n  b o u n d a r i e s  by a c o t t o n  f i e l d .  A d i r t  
road  and f e n c e  s e p a r a t e d  t h e  t e s t  f i e l d s  from t h e  c o t t o n  f i e l d .
P l a t e  4.  L o c a t i o n  o f  a  g r a i n  sorghum f i e l d  on d a i r y  C showing i t s  p r o x i m i t y  t o  c o t t o n  f i e l d s
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Milk  Samples
Milk s a m p le s  c o n s i s t i n g  of  f o u r  t o  f i v e  ounces  were  c o l l e c t e d  
d a i l y  by t h e  da i rym an  from h i s  b u l k  t a n k  and c o m p o s i t e d  on a  m onth ly  
b a s i s .  The m i lk  sam p le s  were  k e p t  f r o z e n  u n t i l  d e l i v e r e d  t o  th e  
l a b o r a t o r y .
Feed Samples
D a i l y  f e e d  sam p le s  c o n s i s t i n g  o f  one q u a r t  were  c o l l e c t e d  by 
t h e  d a i rym an  and f r o z e n .  Each f e e d  i n g r e d i e n t  was i d e n t i f i e d  and 
k e p t  s e p a r a t e  i n  t h i s  manner .  These sam p le s  were  a l s o  c o m p o s i t e d  
once a month .  T y p i c a l  i n g r e d i e n t s  were  c o rn  or  g r a i n  sorghum s i l a g e ,  
h a y ,  c o m m erc ia l  f e e d s  and g r e e n  c h o p s .  The g r e e n  chops  u s u a l l y  c o n s i s t e d  
o f  c o r n  a n d / o r  g r a i n  sorghum f e d  f r e e  c h o i c e  im m e d i a t e l y  a f t e r  
c u t t i n g .  Commercia l  r a t i o n s  i n c l u d e d  p e l l e t e d  c o n c e n t r a t e  f e e d ,  
u s u a l l y  c o n s i s t i n g  o f  co rn  and c o t t o n s e e d  o r  soybean  m e a l .  The 
r a t e  o f  f e e d i n g  o f  t h e  com m erc ia l  f e e d  was one pound  o f  p e l l e t s  t o  
3 pounds  o f  m i lk  p ro d u c e d  p e r  a n i m a l .
A n o th e r  com m erc ia l  r a t i o n  f e d  was B u i l t - i n - R o u g h a g e  ( B I R ) . I t  
u s u a l l y  c o n s i s t e d  o f  s i l a g e  a n d / o r  hay  and g r a i n  c o n c e n t r a t e s  p l u s  
p r o t e i n s  and m i n e r a l s .  The BIR, s i l a g e  and hay was f e d  f r e e  c h o i c e .  
O c c a s i o n a l l y ,  c o rn  and m i lo  were  f e d  as  whole  g r a i n .
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L a b o r a to r y  P r e p a r a t  1011 ol Samples
Milk
The m i l k  s am p les  were  thawed upon d e l i v e r y  t o  t h e  l a b o r a t o r y .
The s am ple s  o f  m i lk  were t h e n  t h o r o u g h l y  s h a k e n  and s e t  a s i d e  u n t i l  
the  f a t  had s e p a r a t e d .  S e v e n t y - f i v e  grams o f  f a t  were  c o l l e c t e d  f o r  
c l e a n - u p  and e x t r a c t i o n .  D u p l i c a t e s  were  h e l d  f o r  a  check  s a m p le .
Feed I n g r e d i e n t s
S i l a g e ,  h a y ,  and g r a s s  s am ple s  were  t h o r o u g h l y  g round i n  a 
H o b a r t  b l e n d e r  p r i o r  t o  c l e a n - u p  and e x t r a c t i o n .  Commercia l  f e e d s  
were  p a r t i t i o n e d  i n  a R i f f l e  S p l i t t e r  and f i f t y  grams were 
c o l l e c t e d  a s  a  r e p r e s e n t a t i v e  s a m p l e .  D u p l i c a t e s  o f  e a c h  were  h e l d  
f o r  a check  s a m p l e .
Clean-Up and E x t r a c t i o n
The f o l l o w i n g  r e a g e n t s  were u sed  i n  t h e  c l e a n - u p  and e x t r a c t i o n  
o f  m i lk  and f e e d  s a m p le s :
P e t r o l e u m  e t h e r  -  P e s t i c i d e  q u a l i t y  -  M atheson ,  Coleman and B e l l  
Sodium c h l o r i d e  -  A. R.
Ethyl,  a l c o h o l  -  95 p e r  c e n t  
P o t a s s i u m  o x a l a t e  -  c r y s t a l s  
C e l i t e  5'i5 -  F i s h e r  -  C212 
E t h y l  e t h e r  -  r e d i s t i l l e d
Sodium s u l f a t e  -  A nhydrous ,  g r a n u l a r ,  r e a g e n t  g ra d e
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Magnesium o x id e  -  (Sea  Sorb 43)
Acetone  -  r e a g e n t  g r a d e
A c e t o n i t r i l e  -  n a n o g ra d e
F l o r i s i L  -  F l o r i d i n  Company, T a l l a h a s s e e ,  F l o r i d a ;  a c t i v a t e d  
a t  650°C -  60 /100  mesh.  B e fo re  u s e ,  F l o r i s i l  was 
oven d r i e d  (open  pan)  a t  1 3 0 ° F f o r  f i v e  h o u r s .
Milk  sam p le s  were  c l e a n e d  and e x t r a c t e d  u s i n g  th e  method d e s c r i b e d  
by the  P e s t i c i d e s  A n a l y t i c a l  M anua l ,  Volume I ,  S e c t i o n  2 1 1 .1 2 .  Feed 
s am p les  were  c l e a n e d  and e x t r a c t e d  u s i n g  t h e  method d e s c r i b e d  by th e  
P e s t i c i d e s  A n a l y t i c a l  Manua l ,  Volume I ,  S e c t i o n  212 .1 3  (U.S.  H .E .W . , 
1968) .
The f i n a l  volume o f  e l u a n t  was a d j u s t e d  to  1 gram p e r  ml 
c o n c e n t r a t i o n  f o r  m i l k  f a t  a n a l y s i s  and 5 grams p e r  ml c o n c e n t r a t i o n  
f o r  f e e d  a n a l y s i s .  A f l o r i s i l  r e c o v e r y  s t a n d a r d  and r e a g e n t  b la n k  
were  r u n  w i t h  each  s e r i e s  of s i x  s am ple s  t o  d e t e r m i n e  the  p e r  c e n t  
r e c o v e r y  o f  a known amount of  i n s e c t i c i d e  from the  f l o r i s i l  and to  
i d e n t i f y  any s o l v e n t  i n t e r f e r e n c e .
Gas Chromatography
A erograph  P e s t i l i z e r  Models 680 and 682 g a s  c h rom a tog raphs  
were uti.J i.zed f o r  d e t e r m i n a t i o n  o f  r e s i d u e s  o f  DDT and i t s  p r im a ry  
m e t a b o l i t e s .  Both employ e l e c t r o n  c a p t u r e  d e t e c t o r s .  The lower 
l e v e l  of  s e n s i t i v i t y  was 0 . 0 1  p a r t s  p e r  m i l l i o n .
S ta n d a r d s  o f  r e c r y s t a l l i z e d  p ,p ' -D D T ,  o ,p ' -D D T ,  p ,p ' -DDD,  and 
p ,p ' -DDE were  i n j e c t e d  p r i o r  t o  i n j e c t i o n  o f  t h e  sam ples  to  d e t e r m in e
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Hie e l u t  ion l ime o f  each  c h e m ic a l  u n d e r  th e  s p e d  Tied c o n d i t i o n s .  
L n j e c t i o n s  o f  1 -5  u l  q u a n t i t i e s  were  made d e p e n d in g  upon t h e  amount of  
r e s i d u e  d e t e c t e d  i n  t h e  s a m p l e .  P r o p e r  d i l u t i o n s  o f  a  sample  were  
p r e p a r e d  when th e  r e s i d u e  i n  a  p a r t i c u l a r  sample  e x c e e d e d  t h e  e l u t i o n  
r e t e n t i o n  o f  t h e  c h r o m a to g r a p h .
Only t h e  6 p e r  c e n t  e l u a n t  was r e q u i r e d  f o r  i n j e c t i o n .  A H am i l ton  
10 u l  s y r i n g e  (No. 701) was u s e d  i n  making  th e  i n j e c t i o n s .
R e s id u e  C a l c u l a t i o n s
Peak  h e i g h t s  r e s u l t i n g  f rom  r e s i d u e s  o f  DDT and i t s  p r im a r y  
m e t a b o l i t e s  d e t e c t e d  i n  a s am p le  were  a d j u s t e d  by  d i l u t i o n  u n t i l  th e y  
c l o s e l y  a p p r o x i m a t e d  t h e  p e a k  h e i g h t s  o f  a  known s t a n d a r d  d e t e r m i n e d  
by i n j e c t i o n  o f  e a c h .  C a l c u l a t i o n s  w e re  made by d i r e c t  l i n e a r  
co m p a r i s o n  o f  p e a k s .
The f o l l o w i n g  f o r m u l a  was employed f o r  f i n a l  d e t e r m i n a t i o n  i n  
p a r t s  p e r  m i l l i o n :
A x B
  C x Dppm    ---------------------------
where
A = h e i g h t  o f  s am ple  peak  f o r  an i n j e c t i o n  o f  n u l s  o f  sample
H = ng p e s t i c i d e  r e p r e s e n t e d  by s t a n d a r d  peak
C = h e i g h t  o f  s t a n d a r d  peak
D = d i l u t i o n  f a c t o r  (D = 1 i f  no d i l u t i o n )
E = mg o f  s am p le  r e p r e s e n t e d  i n  n u l s  o f  o r i g i n a l  e x t r a c t
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'I'll i n  I ,a  y e  r  (111roina Lo j j r ; i p i l y
Q u a l i t a t i v e  c o n f i r m a t i o n  o f  sam ples  was done by th e  t h i n  l a y e r  
t e c h n i q u e  d e s c r i b e d  by Damaska (1 9 6 4 ) .  Samples t h a t  c o n t a i n e d  
l e s s  t h a n  0 .0 5  p a r t s  p e r  m i l l i o n  t o t a l  DDT were n o t  c o n f i rm e d  by 
t h i s  method.
RESULTS AND DISCUSSION
DAIRY A
R e s id u e  A n a ly s e s  o f  M i lk
R e s u l t s  o f  a n a l y s e s  o f  D a i ry  A m i l k  s am p le s  c o l l e c t e d  be tween  
A p r i l  1970 and December 1971 a r e  p r e s e n t e d  i n  T a b l e  I .  A l l  
c a l c u l a t i o n s  a r e  on t h e  f a t  b a s i s .  R e s u l t s  show amounts o f  each  
p r im a ry  m e t a b o l i t e  o f  DDT f o r  each  o b s e r v a t i o n  e x p r e s s e d  as  t o t a l  
DDT and i t s  r e l a t e s .
S t a t i s t i c a l  a n a l y s i s  o f  t h e s e  d a t a  showed t h a t  74 p e r  c e n t  o f  
t h e  v a r i a t i o n  o f  t o t a l  DDT i n  m i l k  o f  D a i ry  A c o u ld  be  a c c o u n te d  f o r  
by l i n e a r ,  q u a d r a t i c  and c u b i c  e f f e c t s  by month ( F i g u r e  1 ) .  D a ta  to  
p l o t  b o t h  t h e  o b s e r v e d  and p r e d i c t e d  v a l u e s  f o r  eac h  o b s e r v a t i o n  a r e  
b a s e d  on t h e  m o n th ly  mean.  R e g r e s s i o n  c o e f f i c i e n t s  w ere  e s t a b l i s h e d  
to  t e s t  t h e  r e l a t i o n s h i p  o f  each  mean o b s e r v a t i o n  to  d e t e r m i n e  
w h e th e r  a l i n e a r ,  c u b i c  o r  q u a d r a t i c  r e l a t i o n s h i p  e x i s t e d .  The " t "  
t e s t  was used  to  t e s t  f o r  s i g n i f i c a n c e  a t  t h e  10 p e r  c e n t  p r o b a b i l i t y  
l e v e l .  A l l  t h r e e  r e l a t i o n s h i p s  were  s i g n i f i c a n t .
I t  i s  e v i d e n t  t h a t  a d e f i n i t e  r e l a t i o n s h i p  e x i s t s  b e tw ee n  th e  
t im e  DDT i s  a p p l i e d  t o  c o t t o n  and t h e  o c c u r e n c e  o f  maximum r e s i d u e s  
o f  DDT i n  m i l k .
Food Samples
Feed sampJes  f o r  Dairy  A were not  a n a l y z e d .  Samp I os were 
c o l l e c t e d  each  month to  e s t a b l i s h  the  g e n e r a l  f e e d i n g  p r a c t i c e  I lirniigh
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TABLE I
R esidues o f  DDT in  M ilk on M ilk Fat B a s i s  From D airy A 
During th e  P e r io d  A p r i l  1970 to  December 1971.
____________ p a r ts  per m i l l i o n ________________ .
Date p , p *-DDE p.p'-DDD p.p'-DDT DDTR '^
A p r i l  1970 0 .8 3
May 1970 0 .8 7
June 1970 1 .0 1
J u ly  1970 1 .0 7
Aug. 1970 0 .9 7
S e p t .  1970 1 .1 5
O ct. 1970 1 .7 8
Nov. 1970 1 .3 8
Dec. 1970 1 .6 9
Jan. 1971 1 .2 4
Feb. 1971 1 .5 5
Mar. 1971 1 .2 1
A p r i l  1971 1 .3 7
May 1971 1 .1 3
June 1971 1 .3 6
J u ly  1971 0 .8 7
Aug. 1971 1 .5 2
S e p t .  1971 2 .0 5
O ct. 1971 1 .4 3
Nov. 1971 2 .1 7
Dec. 1971 2 .1 6
a /
— T o ta l  DDT and r e l a t e s  •
0 .3 8 0 .4 6 1 .6 7
0 .1 4 0 .3 1 1 .3 2
0 .97 0 .2 8 2 .2 6
1 .6 3 0 .27 2 .9 7
0 .9 1 O .24 2 .1 2
2 .7 3 0. .7 8 4 .6 6
3 .6 8 0 .8 9 6 .3 5
2 .5 2 0 .7 9 4 .6 9
0 .8 3 1 .1 6 3 .6 8
0 .5 8 0 .34 2 .1 6
0 .6 3 0 .37 2 .5 5
0 .22 0 .27 1 .7 0
0 .1 8 0 .56 2 .1 1
0 .10 0 .20 1 .4 3
0 .40 0 .25 2 .0 1
0 .07 0 .19 1 .1 3
1 .0 6 0 .4 9 3 .0 7
3 .3 8 0 .9 9 6 .4 2
1 .8 9 1 .3 4 4 .6 6
1 .1 1 0 .42 3 .7 0
1 .6 3 0 .69 4 .4 8
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F i g u r e  1.  Monthly V a r i a t i o n  i n  T o t a l  DDT R es id u e s  on Milk  F a t  B a s i s  from D a i ry  A
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Degrees  o f  Freedom Mean Square F Value
3 58123.05  7 .54
O c t , Nov. Dec.
P r o b . .  F
0.01
.o
Ul
46
t h e  c o u r s e  o f  t h i s  s t u d y .  A l i s t  o f  feed  I n g r e d i e n t s  c o l l e c t e d  each  
month i s  shown i n  T a b l e  I I .  T y p i c a l  feed  i n g r e d i e n t s  fed  each  month 
w ere  com parab le  t o  t h o s e  u t i l i z e d  by D a i ry  C, which  were  a n a l y z e d  
f o r  r e s i d u e s  of  DDT.
DAIRY B
R e s id u e  A n a ly s e s  o f  M ilk
R e s u l t s  o f  a n a l y s e s  o f  m i l k  samples  c o l l e c t e d  from t h i s  d a i r y  
b e tw een  A p r i l  1970 and December 1971 t i re  p r e s e n t e d  i n  T a b l e  I I I .
A g e n e r a l  t r e n d  i n  i n c r e a s e  o f  t o t a l  DDT o c c u r r e d  toward  t h e  
end o f  each  y e a r .  T h i s  i n c r e a s e  o f  t o t a l  DDT i n d i c a t e s  a p o s i t i v e  
r e l a t i o n s h i p  e x i s t s  be tween'  t r e a t m e n t  o f  c o t t o n  w i th  DDT a d j a c e n t  
t o  f i e l d s  l o c a t e d  on t h i s  d a i r y  t h a t  was u sed  f o r  p r o d u c t i o n  o f  
hay ,  g r a i n  sorghum and c o r n .
An a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  a l i n e a r  r e l a t i o n s h i p  e x i s t e d  
b e tw e e n  a p p l i c a t i o n  of: DDT t o  c o t t o n  and DDT r e s i d u e s  i n  t h e  d a i r y  f e e d s  
grown i n  a d j a c e n t  f i e l d s  o v e r  a  c a l e n d a r  y e a r  ( F i g u r e  2 ) .  The
s e a s o n a l  v a r i a t i o n  o f  DDT r e s i d u e s  i n  m i l k ,  a s  a c c o u n t e d  f o r  m o n th ly ,  
was o n l y  33 p e r  c e n t .  R e s u l t s  o f  t h e  " t "  t e s t  i n d i c a t e d  s i g n i f i c a n c e  
a t  t h e  5 p e r  c e n t  p r o b a b i l i t y  l e v e l .
Feed Samples
A l i s t  o f  f e e d  sam p le s  c o l l e c t e d  from D a i r y  B i s  shown i n  T ab le  
IV. No r e s i d u e  d e t e r m i n a t i o n s  were  made on t h e s e  s a m p l e s .  T y p i c a l  
f e e d  i n g r e d i e n t s  f e d  each  month on D a i ry  B were  s i m i l a r  to  t h o s e  fed 
on Dai ry ('..
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Date  
A p r i l  1970
May 19 70 
J u n e  1970
J u l y  1970
August  1970
S e p t .  1970
TABLE I I
Feed I n g r e d i e n t s  Fed Monthly  on D a i ry  A During 
th e  P e r i o d  A p r i l  1970 to  O c to b e r  1971.
Feed Date Feed
Mixed Feed Oct .  19 70 S i l a g e
P e l l e t s  P e l l e t s
Hay Nov. .1970 S i l a g e
S i l a g e  Mixed Feed
P e l l e t s  Dec. 1970 P e l l e t s
BIR BIR
BIR S i l a g e
P e l l e t s  J a n .  1971 BIR
S i l a g e  Feb.  19 71 BIR
P e l l e t s  P e l l e t s
BIR S i l a g e
BIR March 1971 S i l a g e
S i l a g e  P e l l e t s
BIR Mixed Feed
P e l l e t s  A p r i l  1971 (none a v a i l a b l e )
Green Chops May 1971 P e l l e t s
S i l a g e  BIR
P e l l e t s  J u n e  1971 BIR
BIR Mixed Feed
S i l a g e  Hay ( a l f a l f a )
TABL.H I I  ( c o n td )
Date Peed  D a te  Fee d
J u l y  1971 P e l l e t s  O c t .  1.971 I’e l l e t s
Augus t  1971 Green  Chops Hay
Hay S i l a g e
S e p t .  197.1 P e l l e t s  Nov. 19 71 P e l l e t s
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TABLE I I I
R e s id u e s  o f  DDT i n  M ilk  on Milk  F a t  B a s i s  From D a i ry  B D ur ing  
the  P e r i o d  A p r i l  1970 t o  December .1971.
p a r t s  p e r  m i l l i o n
Date p , p ' -DDE p , p ' -DDD p , p ’ -DDT DDTR^
A p r i l  1970 0 .5 4 0 .0 7 0 .44 1 .05
May 1970 0. 53 0 .10 U. 40 1 .03
J u n e  1970 0 .6 5 0 .1 1 0 . 2 8 1 .04
J u l y  1970 0 .6 8 0 .09 0 .24 1 .01
Aug. 1970 0.  66 0 .2 1 0 . 2 5 1 .12
S e p t .  1970 0 .7 9 1 .1 7 0 .47 2 .4 3
O c t .  1970 1 .1 3 2 .3 1 0 .8 5 4 .2 9
Nov. 1970 1 .09 1 .7 1 0 .6 4 3 .4 4
Dec.  1970 1.27 0 . 4 7 0 .23 1 .9 7
J a n .  1971 1 .13 0 .2 4 0 .2 9 1 . 6 6
Feb.  1971 0 .84 0 .1 4 0 . 2 3 1 .2 1
March 1971 .1 .06 0 .7 9 0 .4 9 2 .34
A p r i l  1971 0 .92 0 .1 3 0 .4 2 1 .4 7
May 1971 0 .4 0 0 . 0 8 0.1.1 0 .5 9
J u n e  1971 0 .56 X —^ 0 . 1 5 0.7.1
J u l y  1971 0 .7 2 0 .0 5 0 .2 1 0 . 9 8
Aug. 1971 0.89 0 .8 5 0.  26 2 .0 0
S e p t .  1971 1 .00 2 .00 0 .57 3 .5 7
O ct .  1971 0 .87 0 . 6 2 0 .5 4 2 .0 3
Nov. 19 71 2.04 1 .61 0 . 4 6 4 .11
Doc. 1971 1 .4 5 0. 37 0 .4  2 2.  24
—/'I'oLa'I DDT and r e  la I os
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F igure 2 . Monthly V a r ia t io n  in  T o ta l  DDT R esidues on Milk Fat B a s is  from Dairy B
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Date 
A p r i l  1970
May 19 70
June  19 70 
J u l y  19 70
August  19 70
TABLE IV
Feed I n g r e d i e n t s  Fed Month ly  on D a i ry  B 
the  P e r i o d  A p r i l  1970 t o  November
Fee d
Commercia l
g r a i n
S i l a g e
P e l l e t s
Milo
Hay
S i l a g e  
Mixed Feed 
P e l l e  t s  
S i l a g e  
P e l l e t s  
Mixed Feed 
S i l a g e  
Hay
P e l l e t s  
Mixed Feed  
Mixed Feed 
P e l l e t s  
S i l a g e
Date
S e p t .  1970
O ct .  1970
Nov. 1970
Dec.  1970
J a n .  1971 
Feb.  1971
March 19 71.
Duri ng 
19 7 1
Feed
P e l l e t s
S i l a g e
Mixed Feed
S i l a g e
Milo  (whole g r a i n )
Mixed Feed
P e l l e t s
S i l a g e
Mixed Feed
Mixed Feed
P e l l e t s
A l f a l f a  Hay
S i l a g e
(none a v a i l a b l e )
S i l a g e
P e l l e t s
Mixed Feed
S i l a g e
P e l l e t s
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Date 
May 197.1
Ju n e  1971 
J u l y  19 71
Aug. 1971 
S e p t .  197.1
TABLE IV ( c o n td )
Feed Date Feed
Hay S e p t .  197J Mixed Feed
P e l l e t s  S i l a g e
Mixed Feed O c t .  .1971 S i l a g e
(none Mixed Feed
a v a i l a b l e )
Nov. 1971 C o t t o n s e e d
Mixed Feed Meal
S i l a g e  P e l l e t : -
P e l l e t s  S i l a g e
53
DAIRY C
R e s id u e  A n a ly s e s  o f  M i lk
D a ta  r e l a t i v e  to  DDT r e s i d u e s  from m onth ly  c o l l e c t i o n s  o f  m i l k  
sam p le s  from t h i s  d a i r y  a r e  p r e s e n t e d  i n  T a b le  V. DDT r e s i d u e s  i n  
m i l k  were  h i g h  t h r o u g h o u t  t h e  c o u r s e  o f  t h i s  s t u d y .  Lowest  v a l u e  of  
t o t a l  DDT o c c u r r e d  i n  J u n e  o f  b o t h  1970 and 1971.  The maximum t o t a l  
DDT o c c u r r e d  i n  November and December i n  1970 and 1971 r e s p e c t i v e l y .  
No r e a s o n  can  be g i v e n  w i t h  t h e  a v a i l a b l e  d a t a  f o r  t h e  r e d u c t i o n  t h a t  
o c c u r r e d  in  t o t a l  DDT i n  t h e  m i l k  sample  o f  November 1971 ,  compared 
t o  t h e  O c to b e r  sample  and t h e  c o r r e s p o n d i n g  m i l k  sample  i n  December 
1971.
S t a t i s t i c a l  a n a l y s e s  o f  t h e s e  d a t a  i n d i c a t e  a  p o s i t i v e  r e l a t i o n ­
s h i p  e x i s t s  be tw ee n  DDT i n  m i l k  and s e a s o n a l  a p p l i c a t i o n  o f  DDT t o  
c o t t o n .  An a n a l y s i s  o f  v a r i a n c e  was c o n d u c te d  and r e g r e s s i o n  
c o e f f i c i e n t s  were e s t a b l i s h e d .  L i n e a r ,  c u b i c  and q u a d r a t i c  
r e l a t i o n s h i p s  were  t e s t e d .  These  d a t a  a r e  p r e s e n t e d  i n  F i g u r e  3.
S even ty  p e r  c e n t  o f  t h e  v a r i a t i o n  o f  DDT i n  t h e  m i l k  from t h i s  
h e r d  was r e l a t e d  t o  s e a s o n a l  o c c u r r e n c e .  Based on o b s e r v a t i o n  o f  
t h e  means f o r  eac h  sa m p l in g  p o i n t  d e f i n i t e  l i n e a r  and . . q u a d r a t i c  
r e l a t i o n s h i p  i s  e s t a b l i s h e d  f o r  one s e a s o n  ( F i g u r e  3 ) .  R e s u l t s  o f  
t h e  " t "  t e s t  i n d i c a t e d  t h i s  r e l a t i o n s h i p  t o  be  s i g n i f i c a n t  a t  t h e  
5 p e r  c e n t  p r o b a b i l i t y  l e v e l .
TABLE V
R e s id u e s  o f  DDT i n  Milk  on Millc F a t  
t h e  P e r i o d  A p r i l  1970 t o
B a s i s  From D a i ry  C D ur ing  
December 1971.
p a r t s  p e r  m i l l i o n
Date p ,p '-D D E p.p '-DDD p . p ' . -ddt DDTR -S,
A p r i l  1970 1 .09 1 .90 1 . 8 6 4 . 8 5
May 1970 1 .0 5 1 .15 0 .7 3 2 .93
J u n e  19 70 0.89 0 .4 1 0 . 5 0 1 . 8 0
J u l y  1970 1 .19 0 .8 6 0 .6 4 2 . 6 9
Augus t  1970 1 .2 5 0 .6 2 0 .4 8 2 .3 5
S e p t .  1970 1 .71 3 .7 3 0 .8 4 6 .2 8
O ct .  1970 1 .37 2 .9 1 1 . 1 6 5 .44
Nov. 1970 2 .3 5 4 .8 0 1 .4 1 8 . 5 6
Dec.  1970 1 .7 5 1 .37 0 .9 8 4 . 1 0
J a n .  1971 1 .5 1 2 .0 6 0 .4 9 4 . 0 6
Feb.  1971 1 .23 1 .05 0 .3 1 2 .5 9
March 1971 1 .2 2 0 .83 0 . 4 0 2 .4 5
A p r i l  1971 1 .4 0 0 .8 2 0 . 6 6 2 .8 8
May 1971 1 .1 5 0 .27 0 .4 9 1 . 9 1
J u n e  1971 0 .83 0 .1 6 0 .1 1 1 . 1 0
J u l y  1971 0 .9 6 0 .16 0 .1 7 1 .2 9
Aug. 1971 1 .17 0 .2 8 ND i i / 1 . 4 5
S e p t .  1971 2 .0 0 7 .03 1 . 4 0 10 .4 3
O c t .  1971 2 .15 1 0 .4 0 1 .8 0 1 4 .3 5
Nov. 1971 2 .0 4 2 . 1 0 0 . 7 6 4 . 9 0
Dec.  1971 3 .9 1 9 .5 8 2 .02 1 5 .5 1
.2./T o t a l  DDT and r e l a t e s
i i /N ot d e t e c t e d
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Figure 3 . Monthly V a r ia t io n  in  T ota l  DDT R esidues on Milk Fat B as is  from Dairy C
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R e s id u e  A n a ly s e s  o f  Feed
R e s u l t s  o f  a n a l y s e s  o f  f e e d  sam p les  c o l l e c t e d  from D a i ry  C 
from A p r i l  .1970 t h r o u g h  November 1971 a r e  p r e s e n t e d  i n  T a b l e  VI. An 
a n a l y s i s  o f  v a r i a n c e  was c o n d u c t e d  t o  ch e c k  t h e  s i g n i f i c a n c e  o f  DDT 
l e v e l s  i n  f e e d  to  DDT r e s i d u e s  i n  m i l k .  Feeds  w ere  c l a s s i f i e d  a s  hay,  
s i l a g e ,  mixed f e e d ,  a n d / o r  G ra in  P e l l e t s  and BIR f o r  p u r p o s e  o f  
a n a l y s e s .
The d a t a  i n  T a b l e  VI shows t h a t  hay  i s  t h e  most  h i g h l y  
c o n t a m i n a t e d  o f  a l l  f e e d s  a n a l y z e d .  DDT c o n t a m i n a t e d  s i l a g e  was 
found t o  s i g n i f i c a n t l y  a f f e c t  t h e  DDT c o n t e n t  of  m i l k  from August  
to  December (T a b l e  V I I ) .  B ecause  o f  t h e  l i m i t e d  number o f  o b s e r v a t i o n s ,  
d a t a  on  s i l a g e  a n a l y s e s  from D a i r y  D was i n c l u d e d .
The DDT c o n t e n t  i n  mixed f e e d ,  a n d / o r  P e l l e t s  o r  BIR r a t i o n s  d i d  
n o t  s i g n i f i c a n t l y  a f f e c t  t h e  o c c u r r e n c e  o f  DDT i n  t h e  m i l k  o f  a n i m a l s  
o f  D a i ry  C w hich  r e c e i v e d  t h e s e  f e e d s .
The i n f l u e n c e  o f  s i l a g e  c o n t a m i n a t e d  w i t h  DDT, a t  a s p e c i f i c  
t im e  p e r i o d ,  on l e v e l s  o f  DDT i n  m i l k  i s  e v i d e n t .  The " s t e a d y  s t a t e "  
o f  h i g h  DDT r e s i d u e s  i n  hay  i s  r e s p o n s i b l e  f o r  t h e  h ig h  r e s i d u e s  of  
DDT i n  m i l k  o f  D a i r y  C h e r d  t h r o u g h o u t  t h e  y e a r .  Use o f  s i l a g e  from 
A ugust  t h r o u g h  December p r o b a b l y  e x p l a i n s  t h e  i n c r e a s e  i n  t o t a l  DDT 
r e s i d u e s  i n  t h e  m i l k  ( F i g u r e  4 ) .
3 7
TABLE VI
R e s id u e s  o f  DDT i n  Feed From D a i ry  C D ur ing  th e  
P e r i o d  A p r i l  1970 t o  November 1971.
 ___________  p a r t s  p e r  m i l l i o n  .
Date Feed p , p  -DDE - p , V - D r > r r ""p,Pr-DDT" DbTPv
A p r i l  19 70 S i l a g e 0 .01 0 .01 0 -02 ND15-7 0 . 0 4
Mixed Feed ND ND 0 -97 0-32 1.29
May 19 70 S i l a g e ND T—/ 0 . 1 8 0 .04 0 . 2 2
Hay 1 .12 2. 29 2 1 .96 3 .30 28 .67
Mixed Feed ND ND 0 . 34 0 .15 0 . 4 9
June 19 70 S i l a g e ND 0 .14 0 . 23 0 .04 0 .4 1
Hay R a t io n 0 .35 ND 7 .7 8 1.1.0 9 .2 3
Mixed Feed ND ND 0 .07 0 .02 0 .09
J u l y 1970 S i l a g e 0 .03 ND 0 .1 3 ND O'. 16
Hay 0 .09 ND 1.19 0 .28 1 .56
Mixed Feed ND ND 0 .05 0 .03 0 .08
Aug. 1970 Hay 0.  13 0 . 2 5 4.  36 0 .  77 5.51
S i l a g e 0 .04 0 . 0 1 0 .33 0 .0 2 0 .4 0
Mixed Feed 0.0L ND 0 . 0 5 ND 0 .0 6
Sept . 19 70 Mixed Feed ND T 0 . 3 4 0 .04 0.  38
Hay 0 .0 7 0.  18 3 .15 0 . 3 7 3. 77
S i l a g e ND ND 1.52 0 .2 4 1. 76
O c t . 19 70 S i l a g e 0 .1 6 0 . 2 9 1 . 3 8 0 .19 2.02
Hay 0 .1 2 ND 2 .1 1 0 .47 2.70
Mixed Feed ND ND 0 . 0 5 0 -0 2 0 .07
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TABLE VI ( c o n t d )
_______________p a r t s  p e r  m i l l i o n
D ate Feed p , p ' -DDE p,p '-DDD p,p '-D D T o , p ' -DDT ddtr£<
Nov. 1970 S i l a g e 0 .12 0 . 4 3 1 . 7 1 0 . 2 5 2 . 5 1
Hay 0 .21 ND 3.14 0 . 8 0 4 .15
Mixed Feed ND ND 0 . 1 8 T 0 .18
Dec.  1970 Hay T T 2 . 1 6 0 . 4 0 2 . 5 6
S i l a g e 0 .14 0 . 9 3 0 .53 ND 1 .6 0
Mixed Feed 0 .01 T 0 . 1 4 0 . 0 3 0 .18
J a n .  19 71 Hay 0 .60 1 .1 7 7 .7 8 1.50 11 .05
Mixed Feed ND ND 0 . 2 7 0 .07 0 .34
S i l a g e T 0 .4 1 0 .36 T 0 .77
F eb .  1971 Mixed Feed ND T 0 .05 0 .01 0 . 0 6
Hay 0 .12 ND 2 . 4 8 0 .47 3 .07
S i l a g e 0 .05 0 .17 0 .90 0 .17 1 .2 9
March 1971 Hay ND ND 5 . 5 7 0 .27 5 .8 4
S i l a g e ND 0 .14 0 .17 ND 0 .31
Mixed Feed ND 0 .02 ND ND 0 .02
A p r i l  1971 Mixed Feed ND T ND ND T
Hay ND 0 .58 3 . 8 8 0 .45 4 . 9 1
S i l a g e ND 0 .09 0.10 ND 0 .19
May 1971 S i l a g e ND 0 .07 0.06 ND 0 .13
Hay 0 .11 ND 1 .44 0 .37 1 .9 2
Mixed Feed ND ND T ND T
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TABLE VI ( c o n t d )
______________ p a r t s  p e r  m i l l i o n
D ate Feed p , p ' -DDE p ,.p '-DDD p,p '-DDT o.p '-D D T DDTK.
J u n e  1971 S i l a g e 0 .02 0 . 0 7 0 . 0 6 0 .0 1 0 .1 6
Hay 0 . 0 3 ND 0 . 1 1 0 . 0 3 0 .1 7
Mixed Feed ND ND 0 .02 ND 0 . 0 2
J u l y  1971 S i l a g e 0 .01 ND 0 .02 ND 0 . 0 3
Hay 0 .04 ND 0 .20 0 . 0 6 0 . 3 0
Mixed Feed 0 .02 0 .03 0 .13 0 . 0 1 0 . 1 9
Aug. 1971 Mixed Feed ND ND ND T T
Hay T ND 0 .4 8 0 . 1 1 0 . 5 9
S i l a g e ND ND 0 .26 o .05 0 . 3 1
S e p t .  1971 Mixed Feed ND ND ND ND ND
Hay 0 .04 ND 0 .15 0.56 0 .75
S i l a g e ND ND 6.10 0.40 6 .5 0
O c t .  1971 Mixed Feed ND ND ND ND ND
Hay 0 .33 ND 6 .06 0.35 6 .7 4
S i l a g e T ND 2 .8 7 0.16 3 .0 3
Nov. 1971 S i l a g e 0 .25 ND 2.67 0.12 3 .04
Hay 0 .26 ND 5 .5 4 0 .26 6 . 0 6
Mixed Feed 0 .01 ND 0.33 0 .02 0 • 36
a /— T o t a l  DDT and  r e l a t e s .  
—^ ND -  Non D e t e c t a b l e  
— Trace
TABLE V I I
R esidues o f  DDT i n  S i la g e  R ation s  Fed t o  D airy Animals 
and th e  E f f e c t  on DDT L e v e ls  i n  Milk
P a r ts  Per M i l l i o n
No. o f
;e r v a t io n s Month S i la g e
1 January 0 .7 7
1 February 1 .2 9
1 March 0 .3 1
2 A p r i l 0 .1 1
2 May 0 .1 6
2 June 0 .2 8
3 Ju ly 0 .0 8
3 August 0 .7 8  W
3 September 6 .6 1  - 1
2 October 2 .5 2
3 November 2 .3 8
1 December
b /  
1 .6 0  -
—^ Mean Value -  D airy C
—^ Approaches s i g n i f i c a n c e a t  8 p er  c e n t .
—^ A nalyses o f v a r ia n c e  by month f o r  s i l a g e .
Milk Fat~ 
4 .0 6  
2 .5 9
2 .4 5  
3 .8 6  
2 .4 2
1 .4 5  
1 .9 9
1 .9 0  
8 .3 6
9 .9 0  
6 .7 3  
9 .8 1
Source
Month —c /
A n a ly s is  o f  V arian ce  
DF Mean Square F Value Prob. F
11 33707 2 .3 8  0 .0 8
Figure 4 . S eason a l V a r ia t io n  o f  DDT R esidues in  Milk from Dairy C as In flu en ced  by the  
L evel o f  DDT Contamination in  Hay and S i la g e
11.00
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DAIRY D
R e s id u e  A n a ly s e s  o f  M i lk
R e s u l t s  o f  a n a l y s e s  o f  m i l k  s am ple s  c o l l e c t e d  from D a i ry  D from 
A p r i l  1970 th r o u g h  December 1971 a r e  p r e s e n t e d  i n  T a b l e  V I I I .
The lo w e s t  l e v e l  of  DDT i n  m i l k  i n  1970 was i n  J u l y  and was 0 .5 3  
p a r t s  p e r  m i l l i o n  t o t a l  DDT. The maximum h i g h  o c c u r r e d  i n  Sep tember  
1970 and was m easured  a t  1 . 6 0  p a r t s  p e r  m i l l i o n  t o t a l  DDT. The 
l o w e s t  l e v e l  o f  DDT i n  m i l k  i n  1971 was i n  J u n e  and was measured  
a t  0 . 0 9  p a r t s  p e r  m i l l i o n  t o t a l  DDT. The maximum h i g h  o c c u r r e d  i n  
August  1971 and was m easured  a t  4 . 1 8  p a r t s  p e r  m i l l i o n  t o t a l  DDT.
A p o s i t i v e  r e l a t i o n s h i p  be tw een  t h e  t im e  DDT i s  a p p l i e d  to  
c o t t o n  and t h e  i n c r e a s e  i n  t o t a l  DDT i n  m i l k  f rom D a i r y  D i s  e v i d e n t .  
As e x p e c t e d  t h e  i n c r e a s e  i s  shown from A ugus t  t h r o u g h  December 
( F i g u r e  5 ) .  T h i s  r e l a t i o n s h i p  i s  s i g n i f i c a n t  a t  t h e  5 p e r  c e n t  
p r o b a b i l i t y  l e v e l ,  a s  d e t e r m i n e d  by t h e  " t "  t e s t .  The v a r i a t i o n  
o f  t h e  DDT l e v e l  i n  h e rd  m i l k  i n  D a i r y  D a s  i n f l u e n c e d  by t h e  
s e a s o n a l  a p p l i c a t i o n  of  DDT on c o t t o n  i s  43 p e r  c e n t .
R e s id u e  A n a ly s e s  of  Feed
R e s u l t s  o f  r e s i d u e  a n a l y s e s  o f  f e e d  sam ples  c o l l e c t e d  m o n th ly  
from D a i ry  D a r e  g i v e n  i n  T a b l e  IX. The d a t a  from s i l a g e  from D a i r y  
D were  i n c l u d e d  w i t h  s i l a g e  d a t a  f rom D a i r y  C i n  o r d e r  t o  a n a l y z e  f o r  
s i g n i f i c a n c e  (T a b le  V I I ) .  A n a l y s i s  of  v a r i a n c e  was n o t  c o n d u c te d  
on th e  o t h e r  f e e d  i n g r e d i e n t s .
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TABLE V I I I
R esid u es o f  DDT in  M ilk on M ilk Fat 
th e  P er iod  A p r il 1970 to
B a s is  From D airy D During  
December 1971.
p a rts  per m i l l io n
—/T o ta l  DDT and r e l a t e s  
WNon D e te c ta b le  
-£/ Trace
D ate p , p 1-DDD p , p ’ -DDT DDTR
A p r il 1970 0 .6 3 0 .1 1 0 .3 1 1 .0 5
May 1970 0 .5 4 0 .1 1 0 .1 7 0 .8 2
June 1970 0 .3 2 0 .1 0 0 .2 6 0 .6 8
J u ly  1970 0 .3 4 0 .0 8 0 .1 1 0 .5 3
Aug. 1970 0 .3 6 0 .1 4 0 .1 6 0 .6 6
S e p t. 1970 0 .5 5 0 .6 5 0 .4 0 1 .6 0
O ct. 1970 0 .4 6 0 .4 4 0 .3 2 1 .2 2
Nov. 1970 0 .4 0 0 .1 9 0 .1 9 0 .7 8
D ec. 1970 0 .3 4 0 .0 9 0 .1 8 0 .6 1
Jan . 1971 0 .2 8 0 .1 0 0 .1 9 0 .5 7
Feb. 1971 0 .5 3 0 .1 2 0 .2 2 0 .8 7
March 1971 0 .2 7 0 .1 1 0 .6 0 0 .9 8
A p r il 1971 0 .4 3 0 .0 5 0 .1 6 0 .6 4
May 1971 0 .3 0 m>y 0 .0 9 0 .3 9
June 1971 nd y ip c l 0 .0 9 0 .0 9
J u ly  1971 0 .2 6 0 .0 8 0 .0 4 0 .3 8
Aug. 1971 0 .7 3 2 .4 5 1 .0 0 4 .1 8
S e p t. 1971 0 .9 0 1 .4 5 0 .3 9 2 .7 4
O ct. 1971 0 .8 8 0 .9 5 0 .4 2 2 .2 5
Nov. 1971 1 .0 4 0 .4 8 0 .6 3 2 .1 5
D ec. 1971 1 .1 6 1 .3 7 1 .0 2 3 .5 5
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F igure 5 . Monthly V a r ia tio n  in  T o ta l DDT R esidues on M ilk Fat B a sis  from D airy D
1 .5
Jan. Feb. Mar. Apr. May June J u ly  Aug. Sep t. Oct . Nov. Dec.
Source
R egression
( l in e a r )
A n a ly s is  o f  V ariance fo r  R egression  
D egrees o f  Freedom Mean Square F Value
1 22766 .42  9 .9 4
P r o b ., F 
0 .0 3
65
The d a ta  in  T able IX shows th a t com m ercial fe e d s  ( p e l l e t s  and 
BIR r a t io n s )  were very  low in  t o t a l  DDT r e s id u e s  w ith  th e  e x c e p t io n  
o f  th e  BIR fe e d  sam ple o f  O ctober 1970 w hich c o n ta in ed  1 .1 2  p a r ts  
p er  m i l l io n  t o t a l  DDT.
P a stu re  g r a ss  sam ples taken  in  November 1 9 7 0 , A ugust 1971 , 
and Septem ber 1971 c o n ta in e d  a r e l a t i v e l y  h ig h  l e v e l  o f  t o t a l  DDT 
compared to  t o t a l  DDT in  sam ples o f  p a s tu r e  g r a ss  taken  in  Ju ly  
1970 and A p r il  1971 (T able 9 ) .  G razing by d a iry  an im als o f  D airy D 
on p a s tu r e s  d u rin g  th e tim e th a t  DDT i s  u sed  on c o t to n  a d ja c e n t  to  
th e s e  p a s tu r e s  i s  c o n s id e r e d  to  have been  r e s p o n s ib le  fo r  th e  
in c r e a s e  in  DDT c o n te n t o f  herd  m ilk  o f  D airy D (F ig u re  5 ) .
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TABLE IX
Res idues o f  DDT in  Feed From D airy D During th e  
P eriod  A p r il 1970 to  O ctober 1971 .
_________________p a r ts  per m il l io n
D ate Feed PtP-jr.PDE p.p'-DDD p , p *-DDT o , p ' -DDT DDTR-
A p r il 1970 Commercial
P e l l e t s ND^ ND 0 .0 3 ND 0 .0 3
May 1970 Commercial
P e l l e t s ND ND 0 .0 2 ND 0 .0 2
June 1970 BIR ND T—■! 0 .0 5 ND 0 .0 5
J u ly  1970 Commercial
P e l l e t s ND ND 0 .0 1 ND 0 .0 1
BIR ND T 0 .0 1 ND 0 .0 1
P a stu re  G rassl!/ ND ND 0 .0 7 ND 0 .0 7
Aug. 1970 BIR ND ND 0 .0 2 ND 0 .0 2
S e p t. 1970 BIR ND ND 0 .0 2 ND 0 .0 2
O ct. 1970 BIR ND T 1 .1 2 T 1 .1 2
Nov. 1970 P a stu re  Grass^^ 0 .1 7 0 .5 8 0 .6 2 0 .2 4 1 .1 6
BIR ND ND 0 .5 0 ND 0 .5 0
D ec. 1970 BIR ND ND 0 .0 3 ND 0 .0 3
Commercial
P e l l e t s ND ND 0 .0 2 ND 0 .0 2
Feb. 1971 Commercial
P e l l e t s T T 0 .0 4 ND 0 .0 4
BIR T 0 .0 2 0 .0 9 0 .0 2 0 .1 3
March 1971 Commercial
P e l l e t s ND ND 0 .1 4 ND 0 .1 4
BIR ND ND 0 .0 7 ND 0 .0 7
67
TABLE IX (
Date Feed p ,p '-DDE
A p ril 1.9 7.1 BIR ND
P a stu re  G r a ss^ T
May 1.9 71 BIR ND
June 1971 BIR 0 .04
J u ly  19 71 BIR ND
Aug. 19 71 BIR ND
P a stu re  Grass—^ ND
S e p t. 1971 Commercial P e l l e t s ND
BIR ND
P a stu re  G r a ss^ ND
O ct. 1971 Commercial P e l l e t s ND
BIR ND
~ ^ T o ta l DDT and r e l a t e s .
—^ Non D e te c ta b le  
c /— Trace 
d/
C la s s i f i e d  as s i l a g e  f o r  s t a t i s t
o n td )
 p a r ts  per m i l l io n  _
p,p'-DDD p , p ' -DDT o.p'-DD T D D T #''
ND 0 . 0 6 ND 0 . 0 6
ND 0 .0 2 ND 0 .0 2
ND 0 . 0 8 ND 0 . 0 8
ND 0 .1 2 T 0 .1 6
ND 0 .0 7 o . o i 0 -08
ND 0 .0 6 ND 0 .0 6
ND 1 .49 0 . 1 6 1 .6 5
ND 0 . 0 3 ND 0 .0 3
ND 0 .0 8 ND 0-08
ND 6 .7 5 4 .8 3 1 1 .5 8
ND 0 .0 6 ND 0 0 6
ND 0 .1 5 T 0 .1 5
i c a l  a n a ly s is
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DAIRIES A, B, & C
V ariaL ion  o f Milk R esid u es by Month
Because o f  the s im i l a r i t y  o f  fe e d in g  in g r e d ie n ts  and p r a c t ic e s  
of D a ir ie s  A, B, and C, l in e a r ,  c u b ic , and q u a d r a tic  r e la t io n s h ip s  
were an a lyzed  fo r  th e se  th r e e  d a i r i e s .  S ig n i f i c a n t  l in e a r  and 
q u a d ra tic  r e la t io n s h ip s  were e s t a b l is h e d  (F ig u re  6 ) .  R e su lts  o f 
th e " t " t e s t  in d ic a te d  t h is  r e la t io n s h ip  was s i g n i f i c a n t  a t  th e  5 
per cen t p r o b a b il i ty  l e v e l .
A pproxim ately 38 per ce n t o f  th e  v a r ia t io n  o f  DDT in  milk, 
from th e se  th ree  d a ir ie s  may be accou n ted  fo r  by s e a s o n a l occu rence  
o f the use o f  DDT on a d ja cen t c o tto n  farm s. The l e a s t  amount o f  DDT 
in  m ilk  occurred  in  May and Ju n e. The maximum l e v e l  o f DDT in  m ilk  
occu rred  in  December.
GENERAL CONSIDERATIONS 
T his stud y  was i n i t i a t e d  to  id e n t i f y  so u r c e s  o f  DDT r e s id u e s  in  
herd m ilk in  N orth east L o u is ia n a  and to  d ev e lo p  recom m endations fo r  
in s e c t i c id e  use p a tte r n s  on c o t to n  th a t  would reduce an d /or  
e l im in a te  th e occu rren ce o f  i l l e g a l  r e s id u e s  in  m ilk  and red  m eat. 
During th e  p er io d  covered  by t h i s  stu d y  DDT was th e  i n s e c t i c i d e  most 
w id e ly  used in  m ixtu res a lo n g  w ith  v a r io u s  o th er  i n s e c t i c i d e s  fo r  
c o n tr o l o f  th e  b o l l  w e e v il  Anthonomus gra n d is  Boheman, and b o l l -
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F igure 6 .  Monthly V a r ia tio n  in  T o ta l DDT R esidues on M ilk Fat B a s is  from D a ir ie s  A, B, and C
10.00
9 .0 0
8.00
7.00
6.00
5 .00
4 .00
3.00
2.00  
1.00
0
Jan.
Source
R egressio n  
( l in e a r  and 
q u a d r a tic )
Feb. Mar. Apr. May June Ju ly  Aug. S ep t. O ct. Nov. Dec.
A n a ly s is  o f  V ariance fo r  R egression  
D egrees o f  Freedom Mean Square F Value P rob . ,  F
2 360254 .14 9 .9 4  0 .0007
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worm H e l io t h is  zea  (B oddie) in  L o u is ia n a . In a normal c o tto n  in s e c t  
c o n tr o l program in  L o u is ia n a , r e g u la r ly  sch ed u led  i n s e c t i c id e  
a p p lic a t io n s  a t  in t e r v a l s  o f  about 5 days u s u a lly  b eg in  in  J u ly  and 
may c o n tin u e  u n t i l  l a t e  Septem ber. About 12 to  15 lb s .  o f  a c t iv e  
in g r e d ie n t  DDT i s  a p p lie d  to  c o tto n  p er a cre  a n n u a lly .
A p p lic a t io n  o f  DDT to  nearby an d /or  a d ja cen t c o tto n  f i e l d s  i s  
c o n s id e r e d  th e  cau se  fo r  th e  in a d v e r te n t  con tam in ation  o f  m ilk  
produced on th e s e  d a i r i e s .  D r i f t  o f  DDT to  h a y , p a s tu r e  g ra ss  
u t i l i z e d  fo r  g r a z in g  by d a iry  an im als and corn and g ra in  sorghum  
w hich are  u sed  e i t h e r  as green  chop fe e d  or e n s i le d  i s  c o n s id ered  
r e s p o n s ib le  f o r  t h i s  co n ta m in a tio n . DDT was n o t used on any o f  th e s e  
fo u r  d a ir ie s  d u rin g  th e cou rse  o f  t h i s  s tu d y .
T his r e la t io n s h ip  may be e x p ressed  as a tim e/DD T-m ilk r e s id u e  
e f f e c t  b eca u se  o f  th e  s e a s o n a l trea tm en t o f  c o tto n  (Ju ly -S ep tem b er)  
and an in c r e a s e  in  DDT r e s id u e s  in  m ilk . A p o s i t i v e  r e la t io n s h ip  
has b een  e s t a b l i s h e d .
C otton  farm ers and d a iry  farm ers have a m utual i n t e r e s t  in  
c o n t r o l l in g  co n ta m in a tio n  o f  th e  environm ent g e n e r a lly  and m ilk  
e s p e c i a l l y .  C otton  farm ers and a e r i a l  a p p lic a to r s  have been  
a d v ise d  to  tak e  ev ery  p r e c a u tio n  to  avo id  co n tam in ation  o f  
n e ig h b o r in g  cro p s by d r i f t  o f  i n s e c t i c id e  sp r a y s . Dairymen have  
been  a d v ise d  to  p la n t  s i l a g e  and hay crops as e a r ly  as p o s s ib le  
and h a r v e s t  b e fo r e  th e  peak p er io d  o f  c o tto n  i n s e c t i c i d e  a p p l ic a t io n .  
Hay and s i l a g e  h a r v e s te d  a f t e r  c o t to n  sp ra y in g  b e g in s  sh ou ld  n o t  be 
used  as fe e d  in g r e d ie n t s  u n le s s  a n a ly s is  in d ic a t e s  i t  to  be f r e e  o f  
e x c e s s iv e  p e s t i c i d e  r e s id u e s .  D elay in  th e  u se  o f  DDT u n t i l  a f t e r
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J u ly  15 w ould a llo w  d a iry  farm ers to  have most o f  the fo ra g e  crops  
h a r v e s te d  and would reduce th e p o s s i b i l i t y  o f  con tam in ation  o f  
fo ra g e  c r o p s . C otton farm ers in  m ilk  producing areas who c o n tr o l  
i n s e c t s  p r io r  to  J u ly  15 shou ld  n ot use DDT o r  o th er  c h lo r in a te d  
hydrocarbon i n s e c t i c i d e s .  In  19 70, the fo llo w in g  p r e c a u tio n  was 
in c lu d ed  in  recom m endations fo r  c o n tr o l o f  c o tto n  p e s t s :  "CAUTION:
Do n ot app ly  DDT, Strobane or  Toxaphene to  c o t to n  f i e l d s  ad ja cen t  
to  p a s tu r e s  or fo ra g e  crops" (La. Coop. E xt. S e r v ic e  I n s e c t  C ontrol 
G u id e ).
A doption  o f  th e  d ia p a u se  c o n tr o l program (La. Coop. E x t. S er v ic e  
I n s e c t  C o n tro l G uide, 1971) sh ou ld  reduce p e s t i c id e  r e s id u e  in  feed  
crops in  c o t to n  producing a r e a s . I t  u t i l i z e s  organophsophorus 
i n s e c t i c i d e s  a p p lie d  a f t e r  th e  crop m atures to  reduce p o p u la tio n s  o f  
o v erw in ter ed  b o l l  w e e v i ls  th ereb y  d e la y in g  th e g u ild u p  o f  p o p u la tio n s  
th e  fo l lo w in g  s e a so n . C on seq u en tly , a p p l ic a t io n s  o f  in s e c t i c id e  can 
be d e la y e d  u s u a l ly  fo r  fou r  to  s ix  w eeks. Thus the t o t a l  amount o f  
i n s e c t i c i d e  req u ired  fo r  c o n tr o l o f  c o tto n  p e s t s  i s  reduced  
s u b s t a n t ia l l y .  A lso , a h ig h e r  p erce n ta g e  o f  th a t  u sed  i s  th e  organo-  
p h osp h a tes  in s te a d  o f  m ix tu res  c o n ta in in g  compounds more l i k e l y  to  
p e r s i s t  on t r e a te d  crops and to  con tam in ate m eat and m ilk  o f  an im als  
to  w hich th ey  are fe d .
The r e s u l t s  o f  t h i s  stu d y  in d ic a t e s  th a t  hay and s i l a g e  
are th e  m ost h ig h ly  contam inated  feed  in g r e d ie n t s .  T o ta l
DDT r e s id u e s  in  hay fed  to  d a ir y  an im als on D airy  C 
ranged from a low o f  0 .1 7  p a r ts  per m i l l io n  a t  one m onthly
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o b s e r v a t io n  to  a h ig h  o f  2 8 .6 7  p a r ts  p er m i l l io n  a t  an oth er  m onthly  
o b s e r v a t io n . The average c o n c e n tr a t io n  o f  DDT in  hay fe d  to  d a iry  
an im als on D airy C d uring  t h i s  stu d y  was 5 .2 4  p a r ts  p er  m i l l io n .
T o ta l DDT r e s id u e s  in  s i l a g e  fe d  as p a r t  o f  th e  d a i ly  r a t io n  
on D airy C th rou gh out th e co u rse  o f  t h i s  stu d y  ranged from 0 .0 3  to  
6 .5 0  p a r ts  p er  m i l l io n .  The average  c o n c e n tr a t io n  o f  DDT in  a l l  
s i l a g e  fe d  as p a r t o f  th e d a i ly  r a t io n  on D airy C was 1 .2 4  p a r ts  
per m i l l io n .
R esid u es o f  DDT in  s i l a g e  r e f l e c t  a s tr o n g  s e a s o n a l v a r ia t io n .  
S i la g e  c u t e a r ly  in  th e  y ea r  i s  low in  t o t a l  DDT r e s id u e s  and when 
fe d  does n o t  c o n tr ib u te  s i g n i f i c a n t l y  to  t o t a l  DDT in  m ilk . S i la g e  
cu t in  A ugust and l a t e r  i s  more l i k e l y  to  be contam inated  w ith  DDT 
as a r e s u l t  o f  d r i f t  from a p p l ic a t io n  to  c o t to n  and when fe d  does  
c o n tr ib u te  s i g n i f i c a n t l y  to  t o t a l  DDT l e v e l s  in  th e  m ilk  o f  cows 
to  w hich i t  i s  fe d  (F ig u re  4 ) .
These d a ta  in d ic a t e  th a t  th e  s i l a g e  cu t l a t e  in  th e  y e a r  
(Septem ber-Novem ber) was m ost r e c e n t ly  con tam in ated  from d r i f t  o f  DDT 
b eca u se  o f  th e  h ig h  r a t io  o f  o,p'-D D T and p ,p '-D D T , to  p ,p ’-DDE in  
th e se  sa m p les . R e su lts  o f  a n a ly s e s  from f i e l d  sam ples o f  g r a in  sorghum  
in ten d ed  fo r  s i l a g e  on D airy C c le a r ly  d em on stra tes t h i s  r e la t io n s h ip .
A sam ple taken  in  J u ly  1970 c o n ta in e d  0 .0 9  p a r ts  p er  m i l l io n  p,p'-DDT  
and o n ly  a tr a c e  o f  o ,p '-D D T . A sam ple c o l l e c t e d  from th e  same f i e l d  
in  A ugust 1970 c o n ta in e d  1 .2 0  p a r ts  p er  m i l l io n  p,p'-D D T and 0 .2 5  
p a r ts  p er  m i l l io n  o ,p '-D D T .
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Herd m ilk  from t h is  d a iry  was sam pled and a n a ly zed  m onthly  
fo r  21 m onths. DDT l e v e l s  (m ilk  f a t  b a s i s )  ranged from a low o f  
1 .1 0  to  1 5 .5 1  p a r ts  p er  m i l l i o n .  The average co n ta m in a tio n  o f  DDT 
in  m ilk  d u rin g  t h is  p e r io d  was 4 .8 5  p a r ts  p er  m i l l io n .
R esidue d a ta  from D airy  D on p a stu r e  g r a ss  sam ples taken  from th e  
same f i e l d s  in d ic a t e  th e s e a s o n a l o ccu rren ce  o f  r e s id u e s  o f  DDT 
a p p a ren tly  r e s u l t i n g  from d r i f t .  The t o t a l  DDT r e s id u e s  in  green  
fo ra g e  sorghum on D airy D in  J u ly  1970 was 0 .0 7  p a r ts  p er  m i l l io n  
o f  p ,p '-D D T . Rye g r a ss  sam ples c o l l e c t e d  from th e s e  same f i e l d s  
in  November 1970 c o n ta in e d  0 .3 3  p a r ts  p er  m i l l io n  p ,p ’-DDT and
0 .1 2  p a r ts  p er  m i l l io n  o , p ’-DDT or a t o t a l  DDT r e s id u e  o f  0 .4 5  p a r ts  
p er m i l l io n .
R esidue d a ta  o b ta in e d  from f i e l d  sam ples from D airy  D in  1971  
are even  more c o n c lu s iv e .  Rye g r a ss  from F ie ld  1 sam pled in  
A p r il 1971 showed a t o t a l  DDT c o n te n t  o f  0 .0 2  p a r ts  p er  m i l l io n  
p , p ' -DDT. G rass sam ples from t h i s  same f i e l d  in  A ugust 1971  
showed th e fo l lo w in g  r e s id u e s  upon a n a ly s e s :  1 .4 9  and 0 .1 6  p a r ts
p er m i l l io n  p ,p ' -  and o , p ’-DDT, r e s p e c t i v e ly ,  o r  a t o t a l  DDT 
r e s id u e  o f  1 .6 5  p a r ts  p er m i l l io n .  A sam ple o f  p a s tu r e  g r a ss  
c o l l e c t e d  in  Septem ber 1971 from th e  same f i e l d  c o n ta in e d  6 .7 5  and 
4 .8 3  p a r ts  p er  m i l l io n  p ,p '~  and o ,p '-D D T , r e s p e c t i v e l y ,  or  a 
t o t a l  DDT r e s id u e  o f  1 1 .5 8  p a r ts  p er m i l l io n .
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Based on r e s u l t s  from t h i s  s tu d y , need fo r  a change in  u se  
p r a c t ic e s  o f  c h lo r in a te d  hydrocarbon in s e c t i c i d e s  i s  in d ic a te d .
In 1971 , L o u is ia n a  S ta te  U n iv e r s ity  through i t s  A g r ic u ltu r a l  
E x ten sio n  S e r v ic e  and A g r ic u ltu r a l  Experim ent S ta t io n  recommended th a t  
c h lo r in a te d  hydrocarbon i n s e c t i c i d e s  n o t be a p p lie d  to  c o t to n  f i e l d s  
w ith in  o n e -h a lf  m ile  o f  p a s tu r e s ,  fo r a g e  or s i l a g e  crops (La. Coop. 
E x t. S e r v ic e  I n s e c t  C on tro l G u id e). U npublished  d a ta  by Newsom (1971) 
in d ic a te d  h igh  l e v e l s  o f  r e s id u e s  o f  t o t a l  DDT and toxaphene in  
Bermuda g r a ss  hay in ten d ed  as su p p lem en ta l fe e d  fo r  b e e f  c a t t l e .
S t u l l  e t  a l .  (1971) c o r r e la te d  p e s t i c i d e  l e v e l s  in  m ilk  w ith  p e s t i c id e  
l e v e l s  in  d a iry  cow s. They rep o rted  f a i r l y  c l o s e  agreem ent w ith  th e  
p e s t i c i d e  c o n c e n tr a t io n  o f  DDT in  m ilk  f a t  to  th e  c o n c e n tr a t io n  o f  
DDT in  th e  body f a t  o f  a la c t a t i n g  d a iry  cow.
The to le r a n c e  o f  DDT in  red meat i s  p r e s e n t ly  7 p a r ts  per m i l l io n  
on body f a t  b a s i s .  Based bn d a ta  o b ta in ed  from a n a ly se s  o f  m ilk  from  
d a ir y  an im als i t  i s  h ig h ly  prob ab le  th a t  b e e f  c a c t l e  from th e  same 
a rea s  would be con tam in ated  w ith  DDT r e s id u e s  a t  l e v e l s  so  h igh  as to  
exceed  t o le r a n c e s .  R ecent d a ta  o b ta in ed  by th e  U n ited  S ta te s  
Departm ent o f  A g r ic u ltu r e  a t  s la u g h te r  h ouses in  L o u is ia n a  show h igh  
l e v e l s  o f  DDT as w e l l  as o th e r  c h lo r in a te d  hydrocarbon in s e c t i c i d e s  
p r e s e n t  in  b e e f  and pork  p rod u cts  (U .S .D .A ., 1 9 7 3 ).
The to le r a n c e  fo r  ch lord an e and en d r in , two c h lo r in a te d  hydro­
carbon i n s e c t i c i d e s  w hich a re  r e g is t e r e d  fo r  u se  on c o t t o n j i s  zero  
in  m ilk  and red m eat. Toxaphene w hich i s  a ls o  r e g is t e r e d  fo r  u se  
on c o t to n  has an in te r im  to le r a n c e  o f  0 .0 5  p a r ts  per m i l l io n  in
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w hole m ilk  and an e s t a b l is h e d  to le r a n c e  o f  7 p a r ts  p er  m i l l io n  in  
red  meat ( f a t  b a s i s ) . Use o f  th e se  i n s e c t i c i d e s  f o r  c o n tr o l o f  
c o t to n  i n s e c t s  where c o t to n  f i e l d s  a re  lo c a te d  a d ja c e n t to  or  
n ear hay p a s tu r e s  and fo r a g e  and g ra in  crop s w i l l  undoubted ly  r e s u l t  
in  co n ta m in a tio n  o f  th e s e  fe e d  g r a in s  and p o s s ib ly  ca u se  i l l e g a l  
r e s id u e s  in  m ilk  and red  meat o f  an im als fe d  th e s e  contam inated  
fe e d  in g r e d ie n t s .  T h erefo re  th e s e  c h lo r in a te d  hydrocarbon  
i n s e c t i c i d e s  sh o u ld  n o t  be u sed  in  c o t to n  f i e l d s  w hich are in  c lo s e  
p ro x im ity  to  hay p a s tu r e s  and fo ra g e  and g ra in  crops w hich w i l l  be  
used  as fe e d  in g r e d ie n t s  f o r  b e e f ,  sw ine and d a iry  a n im a ls .
CONCLUSIONS
1 . M ilk produced from fo u r  d a ir i e s  in  N o rth ea st L o u is ia n a  in  c lo s e  
p ro x im ity  to  c o tto n  f i e l d s  was contam inated  w ith  DDT. D r i f t
o f  DDT from a d jacen t c o tto n  f i e l d s  on to  d a ir y  p a s tu r e s ,  fo r a g e ,  
hay a n d /or  g ra in  crop s used fo r  d a iry  feed  i s  co n s id ered  to  be 
p r im a r ily  r e s p o n s ib le  fo r  t h i s  co n ta m in a tio n .
2 . R esid u es o f  DDT in  m ilk  e x h ib it e d  a se a so n a l c y c le .  Maximum 
l e v e l s  occu rred  in  the four month p er io d  o f  Septem ber to  
December and minimum l e v e l s  occu rred  in  May and June.
3 . Hay, s i l a g e  and p a s tu r e  g r a s s  was most h e a v ily  contam inated  w ith  
DDT. Commercial d a iry  r a t io n s  were low in  r e s id u e s  o f  DDT.
4 . C h lo r in a ted  hydrocarbon i n s e c t i c i d e s  such as DDT, as w e l l  as 
c h lo r d a n e , en d r in  and toxaphene cannot be used  in  c o tto n  f i e l d s  
w hich are lo c a te d  in  c lo s e  p ro x im ity  to  feed  g ra in  crop s  
w ith o u t th e  p r o b a b i l i t y  o f  i l l e g a l  r e s id u e s  o f  th e se  i n s e c t i c i d e s  
o ccu rr in g  in  b e e f ,  sw in e , or d a ir y  an im als th a t consume th e se  
fe e d  in g r e d ie n t s .
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